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F i r s t o f a l l , o n b e h a l f o f I C R I S A T a n d o n m y o w n beha l f , I w i s h t o e x t e n d t o
each one o f y o u a w a r m a n d c o r d i a l w e l c o m e t o t h i s w o r k s h o p o n " I n t e g r a t e d
M a n a g e m e n t o f W a t e r s h e d s f o r A g r i c u l t u r a l D i v e r s i f i c a t i o n a n d Sus ta inab le
L i v e l i h o o d s i n Eas te rn a n d C e n t r a l A f r i c a : Lessons a n d E x p e r i e n c e s f r o m S e m i -
A r i d S o u t h A s i a " o rgan i zed i n c o l l a b o r a t i o n w i t h So i l a n d W a t e r M a n a g e m e n t
Research N e t w o r k ( S W M n e t ) o f A S A R E C A .
A s y o u a l l k n o w , f o r m a n y d e v e l o p i n g c o u n t r i e s a m o r e r a t i o n a l , e f f i c i e n t
a n d sus ta inab le u t i l i z a t i o n o f n a t u r a l resources , espec ia l l y t h e l a n d a n d w a t e r
resources , o f f e r t h e o n l y s ign i f i can t p r o s p e c t f o r i n c o m e g e n e r a t i o n a n d
e m p l o y m e n t c r e a t i o n r e q u i r e d f o r e c o n o m i c g r o w t h a n d p o v e r t y a l l e v i a t i on .
East and C e n t r a l A f r i c a ( E C A ) i s a r eg i on g i f t e d w i t h a b u n d a n t n a t u r a l
resources a n d a w i d e range o f ecosys tems , y e t i t r e m a i n s a pa radox . T h e
r e g i o n w h i c h covers a b o u t 8.5 m i l l i o n s q k m w i t h c l i m a t i c a n d geog raph ica l
f ea tu res v a r y i n g f r o m h u m i d h igh lands o f E t h i o p i a t o deser ts i n S u d a n i s w e l l
p a c e d t o t a k e advantage o f t h e c r i t i c a l changes t h a t i n f l u e n c e t h e a g r i c u l t u r a l
sector . G l o b a l i z a t i o n a f f ec t s t h e p r i ces o f a g r i c u l t u r a l e x p o r t s ; a n d because
o f u r b a n i z a t i o n a n d i n c o m e g r o w t h t h e d e m a n d f o r h i g h va lue a g r i c u l t u r a l
p r o d u c t s increases. I t i s also t h e r e g i o n w h e r e i m p o r t a n t r i ve rs , s u c h as t h e
N i l e a n d C o n g o o r i g i na te . T h e s u b - r e g i o n i s also f a m o u s f o r severa l g reat lakes
a m o n g w h i c h t h e largest a n d bes t k n o w n are L a k e V i c t o r i a a n d L a k e Tangany ika
p r o v i d i n g l i v e l i h o o d s f o r nea r l y 2 m i l l i o n a n d c o n t r i b u t i n g s i gn i f i can t l y t o f o o d
s u p p l y T h e s u b - r e g i o n has vast areas o f a r i d a n d s e m i - a r i d lands ( A S A L s ) , as
w e l l as a l l u v i a l p la ins , s u c h as i n S u d a n , E r i t r e a a n d Madagascar , w h i c h can be
t r a n s f o r m e d i n t o e c o n o m i c assets u n d e r s o u n d m a n a g e m e n t . Ye t m a n y o f t h e s e
c o u n t r i e s have v e r y l o w p e r cap i t a i n c o m e levels a n d s u f f e r f r o m h i g h leve ls o f
f o o d i nsecu r i t y .
I t i s f o r t h i s reason a r e c e n t M i l l e n n i u m P r o j e c t r e p o r t emphas izes t h e n e e d
f o r i nc reas ing i n v e s t m e n t s i n a g r i c u l t u r e f o r a t t a i n i n g t h e p o v e r t y r e d u c t i o n
ta rge ts se t b y t h e M i l l e n i u m D e v e l o p m e n t G o a l s ( M D G s ) . S i m i l a r emphas i s
o n a g r i c u l t u r e a n d sus ta inab le m a n a g e m e n t o f l a n d resources i s also e v i d e n t i n
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t h e s t ra teg ies o f va r ious n a t i o n a l a n d reg iona l o rgan iza t ions . Fo r e x a m p l e , t h e
C o m p r e h e n s i v e A f r i c a A g r i c u l t u r a l D e v e l o p m e n t P r o g r a m m e ( C A A D P ) o f t h e
N e w P a r t n e r s h i p f o r A f r i c a ' s D e v e l o p m e n t ( N E P A D ) has e m p h a s i z e d t h e n e e d
t o e x t e n d t h e area u n d e r sus ta inab le l a n d m a n a g e m e n t a n d re l i ab le w a t e r c o n t r o l
sys tems . S i m i l a r l y , t h e s t ra teg ies f o r p o v e r t y r e d u c t i o n o f t h e c o u n t r i e s i n E C A
have p a i d p r i o r i t y a t t e n t i o n t o i nc reas ing p r o d u c t i v i t y a n d r e d u c i n g v a r i a b i l i t y
t h r o u g h i m p r o v e d w a t e r a n d so i l f e r t i l i t y m a n a g e m e n t . T h e cha l lenge t h e r e f o r e
i s t o d e v e l o p p r a c t i c a l app roaches t h a t can assist these na t i ons i n c o n v e r t i n g t h e
s t ra teg ies i n t o ac t i ons a n d t h a t w i l l enab le p o o r f a r m e r s t o u t i l i z e t h e ava i lab le
resources i n a m o r e e f f i c i e n t b u t sus ta inab le m a n n e r t o p r o d u c e m o r e f o o d a n d
d i v e r s i f y i n c o m e sources t o f a c i l i t a t e i n c o m e g r o w t h a n d p o v e r t y r e d u c t i o n .
T h i s i s b y n o m e a n s a n easy cha l l enge espec ia l l y w h e n i t c o m e s t o t h e
s e m i - a r i d t r o p i c s ( S A T ) . T h e S A T i s a n e x t r e m e l y d i f f i c u l t e n v i r o n m e n t w h e r e
a g r i c u l t u r a l p r o d u c t i o n i s la rge ly d e p e n d e n t o n m a k i n g use o f l o w a n d u n c e r t a i n
r a i n f a l l o n soi ls t h a t are l o w i n f e r t i l i t y a n d f rag i l e w i t h h i g h s u s c e p t i b i l i t y f o r
d e g r a d a t i o n w h e n c u l t i v a t e d . W i d e s p r e a d so i l d e g r a d a t i o n caused b y e ros ion ,
n u t r i e n t m i n i n g a n d loss o f o rgan ic m a t t e r i s r e d u c i n g t h e p r o d u c t i v e p o t e n t i a l
o f t h e l a n d . I t i s e s t i m a t e d t h a t i n E C A , e r o s i o n a lone w i l l c o n t r i b u t e t o a 
1 4 . 5 % r e d u c t i o n i n y i e l d s b y 2 0 2 0 , i f t h e c u r r e n t ra tes o f e r o s i o n c o n t i n u e
u n a b a t e d . L i m i t e d use o f i no rgan i c f e r t i l i z e r s , d e c l i n e i n so i l o rgan ic m a t t e r ,
a n d i n s u f f i c i e n t a t t e n t i o n t o c r o p n u t r i e n t r e q u i r e m e n t s i s l ead ing t o severe
n u t r i e n t m i n i n g . I n d e n s e l y p o p u l a t e d s e m i - a r i d areas, n e t N P K losses have been
e s t i m a t e d a t 6 0 - 1 0 0 k g p e r h e c t a r e p e r year. S c a r c i t y o f w a t e r i s a n o t h e r ser ious
c o n s t r a i n t i n t h e s e m i - a r i d sys tems . C r o p p r o d u c t i o n i s r i s k y a n d t h e p a y b a c k
t o p r o d u c t i v i t y - e n h a n c i n g o r c o n s e r v a t i o n t e c h n o l o g i e s i s s low. T h e m a j o r i t y o f
t h e f a r m e r s are p o o r a n d a v o i d t a k i n g r i s k i n a d o p t i n g a n e w t e c h n o l o g y u n t i l
t h e y are sure a b o u t i t s bene f i t s . S o i l a n d w a t e r m a n a g e m e n t p rac t i ces have a 
g rea t p o t e n t i a l t o t r a n s f o r m these m a r g i n a l p r o d u c t i o n e n v i r o n m e n t s i n t o m o r e
a g r o n o m i c a l l y p r o d u c t i v e areas t h r o u g h i n t e r v e n t i o n s t h a t w o u l d enhance agro-
e c o s y s t e m sus ta i nab i l i t y w h i l e also p r o v i d i n g l i v e l i h o o d bene f i t s f o r t h e poor .
I n t h e past , so i l a n d w a t e r m a n a g e m e n t research was c o n d u c t e d la rge ly a t
s m a l l - p l o t a n d f i e ld scales. T h i s a p p r o a c h f a i l e d to p r o v i d e a basis f o r sca l ing
up s o l u t i o n s t o a la rger scale, eg, a w a t e r s h e d . F u r t h e r , t h e a m o u n t o f w a t e r
t h a t can b e conse rved us ing these m e t h o d s i s l i m i t e d b y t h e s torage c a p a c i t y
o f t h e so i l , w h i c h i s o f t e n i n s u f f i c i e n t t o sus ta in c r o p g r o w t h d u r i n g p r o l o n g e d
d r y spel ls . I C R I S A T , s ince i t s i n c e p t i o n , has a d o p t e d t h e c o n c e p t o f w a t e r s h e d
m a n a g e m e n t t o i m p r o v e r a i n w a t e r u t i l i z a t i o n . T h e c o n c e p t o f i n t e g r a t e d
w a t e r s h e d m a n a g e m e n t i s des igned t o f i r m l y es tab l i sh t h e l inkages b e t w e e n
u t i l i z a t i o n o f n a t u r a l resources a t t h e landscape l eve l a n d t h e t a n g i b l e b e n e f i t s
f o r r esou rce uses s u c h as p r o f i t a b i l i t y , f o o d secur i t y , a n d sus ta inab le l i v e l i h o o d s .
T h e e n t r y p o i n t h e r e i s w a t e r . W a t e r s h e d m a n a g e m e n t app roaches , i n a d d i t i o n
t o i m p r o v e d so i l f e r t i l i t y m a n a g e m e n t a n d c o n s e r v a t i o n a t a l andscape l e v e l , a i m
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a t c on s e rv i ng as m u c h r a i n w a t e r as poss ib le i n t h e so i l p r o f i l e , e f f e c t i v e l y d r a i n
t h e excess w a t e r , a n d use t h i s w a t e r f o r s u p p l e m e n t a l i r r i g a t i o n d u r i n g d r o u g h t
p e r i o d s . S u c h a s y s t e m o f l a n d a n d w a t e r m a n a g e m e n t reduces so i l e ros i on
a n d increases a g r i c u l t u r a l p r o d u c t i o n . T h e e c o n o m i c bene f i t s o f w a t e r s h e d
m a n a g e m e n t ( f o r e x a m p l e , a 2 -3 f o l d increase i n g ra in p r o d u c t i o n ) are w e l l
d e m o n s t r a t e d b y da t a f r o m 2 3 successive years o f c u l t i v a t i o n a t I C R I S A T -
P a t a n c h e r u , I n d i a .
G o v e r n m e n t s a n d n o n - g o v e r n m e n t a l o rgan iza t ions i n I n d i a a n d e l sewhe re
have s o u g h t t o p r o m o t e w a t e r s h e d - b a s e d m a n a g e m e n t , a i m i n g t o i n t e g r a t e
sus ta inab le l a n d use w i t h h i g h a n d d i v e r s i f i e d a g r i c u l t u r a l p r o d u c t i o n . I n I n d i a ,
w a t e r s h e d m a n a g e m e n t s t a r t e d o f f a s a l a n d a n d w a t e r m a n a g e m e n t p r o g r a m , b u t
soon b r o a d e n e d i n t o a s t ra tegy f o r ove ra l l d e v e l o p m e n t o f d r y l a n d s : i m p r o v e d
w a t e r ava i l ab i l i t y f o r s u p p l e m e n t a l i r r i g a t i o n p r o v i d e d i m m e d i a t e e c o n o m i c
bene f i t s b y inc reas ing p r o d u c t i v i t y a n d p r o m o t i n g c r o p d i v e r s i f i c a t i o n . M a j o r
r u r a l d e v e l o p m e n t p r o g r a m s - w i t h a n annua l b u d g e t e x c e e d i n g U S $ 5 0 0 m i l l i o n
- have b e e n reo rgan i zed a r o u n d t h e w a t e r s h e d a p p r o a c h . W a t e r s h e d p r o j e c t s ,
p a r t i c u l a r l y t hose w i t h s t r o n g c o m m u n i t y p a r t i c i p a t i o n , have m a d e s ign i f i can t
c o n t r i b u t i o n s t o a g r i c u l t u r a l p r o d u c t i v i t y a n d n a t u r a l r esou rce c o n s e r v a t i o n , a n d
have h e l p e d r e d u c e reg iona l d i spa r i t i es a n d increase e m p l o y m e n t o p p o r t u n i t i e s
f o r t h e r u r a l p o o r i n r a i n f e d areas. T h e q u e s t i o n t h e n i s - A r e t h e r e lessons t o
b e l e a r n e d f o r m t h i s S o u t h A s i a n e x p e r i e n c e t h a t c o u l d b e n e f i t t h e c o u n t r i e s
i n t h e E C A reg ion? I C R I S A T s t r o n g l y be l ieves t h a t t h e r e are i m p o r t a n t
lessons a n d i s r e a d y t o f a c i l i t a t e t h e i n t e r - r eg i ona l t r a n s f e r o f s u c h k n o w l e d g e
a n d e x p e r i e n c e s , i n c l u d i n g t h a t o f i t s o w n l o n g t e r m research o n i n t e g r a t e d
w a t e r s h e d m a n a g e m e n t i n s e m i - a r i d I n d i a .
T h e b r o a d d e v e l o p m e n t a l cha l lenges t h a t t h e E C A r e g i o n faces t o d a y are
v e r y s i m i l a r t o t h a t i n S o u t h As ia . I n b o t h reg ions m o r e t h a n 7 0 % o f t h e t o t a l
p o p u l a t i o n d i r e c t l y o r i n d i r e c t l y d e p e n d s o n a g r i c u l t u r e w i t h n o d r a m a t i c changes
e x p e c t e d ove r t h e n e x t f e w decades. A b o u t a t h i r d o f G D P o f these reg ions
c o m e s f r o m a g r i c u l t u r e . B o t h reg ions have r a p i d l y i nc reas ing p o p u l a t i o n s a n d
t h e resou rce base t h a t i s e x p e c t e d t o s u p p o r t t h e inc reased n u m b e r s o f p e o p l e
i s g radua l l y deg rad ing . T h e s e are also t h e reg ions w h e r e l o w i n p u t f a r m i n g
pers is ts a n d i n v e s t m e n t s f r o m n a t i o n a l g o v e r n m e n t s are i n a d e q u a t e . H o w e v e r ,
S o u t h As ia has a c h i e v e d a m u c h h i ghe r g r o w t h ra te i n a g r i c u l t u r e c o m p a r e d t o
E C A o r S S A s ince t h e 1960s . Fo r e x a m p l e , I n d i a a n d sub -Saharan A f r i c a each
p r o d u c e d 5 0 m i l l i o n t o n s o f f o o d i n 1 9 6 0 , b u t b y 1 9 8 8 I n d i a was p r o d u c i n g
1 5 0 m i l l i o n t o n s w h i l e f o o d p r o d u c t i o n i n sub -Saharan A f r i c a r e m a i n e d a t t h e
same leve l . D e s p i t e t h e d i f f e r e n c e s i n s o c i o - e c o n o m i c e n v i r o n m e n t s , I C R I S A T
s t r o n g l y be l ieves t h a t t h e r e i s a l o t t h a t can be l e a r n e d a n d e x c h a n g e d b e t w e e n
t h e t w o reg ions f r o m b o t h successes a n d fa i l u res t h a t t h e y have e x p e r i e n c e d .
I t i s i n t h i s c o n t e x t t h a t I C R I S A T d e c i d e d t o p u t e m p h a s i s o n leve rag ing m o r e
bene f i t s t h r o u g h a d a p t a t i o n o f e x i s t i n g k n o w l e d g e b y p r o m o t i n g p a r t n e r s h i p s
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t h a t e x p l o r e i n n o v a t i v e w a y s t o o v e r c o m e t h e cha l lenges f a c e d b y t h e t w o
reg ions . C o n s i d e r i n g t h e re levance o f I n d i a n e x p e r i e n c e s t o t h e r e g i o n , I C R I S A T
i n c o l l a b o r a t i o n w i t h I W M I a n d I C A R f a c i l i t a t e d a d e l e g a t i o n f r o m S W M n e t
t o v i s i t I n d i a i n M a r c h 2 0 0 4 , t o ga in f i r s t h a n d e x p e r i e n c e o f t h e success s to r ies
i n I n d i a a n d t o i n t e r a c t w i t h t h e research managers , researchers , a n d f a r m e r s ,
p a r t i c u l a r l y f o c u s i n g o n i n t e g r a t e d m a n a g e m e n t o f w a t e r s h e d s a n d t h e r o l e t h a t
po l i c i es , i n s t i t u t i o n a l a r r a n g e m e n t s a n d c o m m u n i t y e m p o w e r m e n t h a d p l a y e d
i n t h i s process. T h e d e l e g a t i o n was t h o r o u g h l y i m p r e s s e d b y t h e l a n d m a r k
a c h i e v e m e n t s i n i m p r o v i n g t h e p r o d u c t i v i t y o f resources i n r a i n f e d e n v i r o n m e n t s
t h r o u g h i n t e g r a t e d m a n a g e m e n t o f w a t e r s h e d s , a n d r e c o m m e n d e d a s t r o n g
p a r t n e r s h i p w i t h I C A R t o f a c i l i t a t e a t w o - w a y exchange o f k n o w l e d g e a n d
e x p e r i e n c e s . T h i s r e c o m m e n d a t i o n has r e c e i v e d s t r o n g s u p p o r t f r o m I C R I S A T ,
I W M I , I C A R a n d A S A R E C A . T h i s w a s f o l l o w e d b y t w o o t h e r m i s s i o n t r i p s
d u r i n g w h i c h sc ien t i s t s f r o m I C A R , I C R I S A T , I W M I , a n d t h e E C A r e g i o n g o t
a n o p p o r t u n i t y t o u n d e r s t a n d each o t h e r a n d v i s i t e d se l ec ted l oca t i ons w i t h i n
t h e E C A r e g i o n t o assess t h e p o t e n t i a l s a n d d e t e r m i n e s t a k e h o l d e r d e m a n d f o r
s u c h exchange o f lessons a n d e x p e r i e n c e s . W h a t these m iss ions ach ieved i s t h e
r e c o g n i t i o n o f t h e n e e d f o r i n t e g r a t i n g ac t i v i t i e s f o r a g r i c u l t u r a l p r o d u c t i o n ,
i n c o m e g r o w t h a n d c o n s e r v a t i o n t h r o u g h c a r e f u l p l a n n i n g a n d p o l i c y s u p p o r t t h a t
w o u l d e n h a n c e t h e p a r t i c i p a t i o n a n d e m p o w e r m e n t o f l oca l c o m m u n i t i e s .
T h e p u r p o s e o f t h i s m e e t i n g i s t o b u i l d f u r t h e r o n t h i s m o m e n t u m b y b r i n g i n g
t o g e t h e r researchers a n d s t a k e h o l d e r s f r o m t h e E C A r e g i o n a n d b y f a c i l i t a t i n g
t h e i n t e r a c t i o n w i t h researchers f r o m I C A R , I C R I S A T a n d o t h e r p a r t n e r s i n
A f r i c a a n d I n d i a . I h o p e , w i t h y o u r ac t i ve p a r t i c i p a t i o n i n t h e w o r k s h o p , w e
w i l l b e ab le t o p r e p a r e a p l a n o f a c t i v i t i e s a n d i n i t i a t i v e s f o r I C R I S A T a n d
i t s p a r t n e r s i n t h i s i m p o r t a n t area o f n a t u r a l r esou rc e m a n a g e m e n t a n d m a k e
a s i gn i f i can t c o n t r i b u t i o n i n h e l p i n g t h e m e m b e r c o u n t r i e s o f t h i s r e g i o n t o
r e d u c e f o o d i n s e c u r i t y a n d p o v e r t y a t a r a p i d r a t e .
l w i s h y o u success fu l d e l i b e r a t i o n s a n d I l o o k f o r w a r d t o r e c e i v i n g y o u r
suggest ions a n d t h e f i n a l o u t c o m e o f t h i s w o r k s h o p .
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I n t r o d u c t i o n a n d o b j e c t i v e s o f t h e
w o r k s h o p
B e k e l e S h i f e r a w
1
W h y th is w o r k s h o p ?
A l o n g w i t h pervas ive p o v e r t y a n d l i v e l i h o o d insecur i t y , d e g r a d a t i o n o f
ag roecosys tems a n d t h r e a t s t o sus ta i nab i l i t y are m a j o r conce rns f o r e c o n o m i c
g r o w t h a n d a g r i c u l t u r a l d e v e l o p m e n t i n m a n y p o o r reg ions o f t h e w o r l d ,
w h e r e l i v e l i h o o d s p r i m a r i l y d e p e n d o n e x p l o i t a t i o n o f n a t u r a l resources . T h i s
i s espec ia l l y t h e case i n t h e a r i d a n d s e m i - a r i d reg ions w h e r e w a t e r scarc i ty ,
f r e q u e n t d r o u g h t s , so i l d e g r a d a t i o n a n d o t h e r b i o t i c a n d a b i o t i c cons t ra i n t s
se r ious l y u n d e r m i n e a g r i c u l t u r a l p r o d u c t i v i t y a n d t h e res i l i ence o f t h e s y s t e m .
I n sub -Saharan A f r i c a ( S S A ) , r a i n f e d a g r i c u l t u r e u n d e r p i n s t h e l i v e l i h o o d s
o f t h e m a j o r i t y o f t h e p o o r c o n c e n t r a t e d i n r u r a l areas. T h e s e m i - a r i d a n d
d r o u g h t - p r o n e areas, w h i c h are also less f a v o r e d i n t e r m s o f a g r i c u l t u r a l a n d
s o c i o e c o n o m i c i n v e s t m e n t s a n d d e v e l o p m e n t i n f r a s t r u c t u r e , a c c o u n t f o r t h e
largest p r o p o r t i o n o f t h e poor , f o o d i nsecu re a n d v u l n e r a b l e p o p u l a t i o n s i n
t h e w o r l d . T h e s e areas are p a r t i c u l a r l y u n l i k e l y t o m e e t t h e pove r t y , hunger ,
e n v i r o n m e n t a n d o t h e r M i l l e n n i u m D e v e l o p m e n t G o a l s ( M D G s ) a d o p t e d b y
t h e g loba l c o m m u n i t y t o b e a t t a i n e d b y 2 0 1 5 . C o u n t r i e s t h a t are p r e d o m i n a n t l y
s e m i - a r i d a n d d r o u g h t - p r o n e w i l l s u f f e r m o s t f r o m t h e c o m b i n e d e f f e c t s o f
p o v e r t y a n d e c o s y s t e m d e g r a d a t i o n . H e n c e , t hese areas i n A f r i c a are n o w b e i n g
r e f e r r e d t o a s ' M D G h o t s p o t s ' , a s o p p o s e d t o t h e b r i g h t spo ts w i t h p r o m i s i n g
o p p o r t u n i t i e s t o a t t a i n t h e s t a t e d m i l l e n n i u m goals.
P o v e r t y r e d u c t i o n a n d l i v e l i h o o d s e c u r i t y i n wa te r - sca rce a n d d e g r a d i n g
e n v i r o n m e n t s w i l l r e q u i r e m e t i c u l o u s a p p l i c a t i o n o f advances i n sc ience
a n d t e c h n o l o g y t o so lve t h e m u l t i p l e cha l lenges. D e v e l o p m e n t s i n agro-
b io l og i ca l sc iences, agroecology, a n d soc ia l sc iences o f f e r n e w o p p o r t u n i t i e s
f o r sus ta inab le m a n a g e m e n t a n d i n t e n s i f i c a t i o n o f a g r i c u l t u r e i n t hese areas.
I n t e g r a t e d w a t e r s h e d m a n a g e m e n t ( I W M ) - a n a p p r o a c h t h a t l i n k s p r o d u c t i o n ,
c o n s e r v a t i o n a n d l i v e l i h o o d ob jec t i ves o f t h e p o o r t h r o u g h m u l t i p l e k n o w l e d g e -
based i n t e r v e n t i o n s a t t h e f a r m a n d landscape l eve l - i s o n e p r o m i s i n g o p t i o n
t h a t o f f e r s a su i t ab le s t ra tegy f o r i m p r o v i n g p r o d u c t i v i t y a n d sus ta inab le
i n t e n s i f i c a t i o n o f a g r i c u l t u r e i n r a i n f e d reg ions . T h e c o n c e p t o f I W M goes
b e y o n d t r a d i t i o n a l i n t e g r a t e d t e c h n i c a l i n t e r v e n t i o n s f o r so i l a n d w a t e r
c o n s e r v a t i o n t o i n c l u d e c r o p a n d l i v e s t o c k p r o d u c t i o n a n d m a r k e t r e l a t e d
1. International Crops Research Inst i tute for the Semi-Ar id Tropics ( ICRISAT), PO Box 39063, Nairobi ,
Kenya
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8i n n o v a t i o n s t h a t h e l p d i v e r s i f y l i v e l i h o o d o p p o r t u n i t i e s , o f f e r n e w sources o f
i n c o m e g r o w t h , a n d r e d u c e m a r k e t a n d c l i m a t e - i n d u c e d r isks . T h e c o n c e p t
t ies t o g e t h e r t h e b i o p h y s i c a l n o t i o n o f a w a t e r s h e d as a h y d r o l o g i c a l u n i t f o r
t e c h n o l o g i c a l i n t e r v e n t i o n s w i t h t h a t o f t h e c o m m u n i t y a n d l oca l i n s t i t u t i o n s
t h a t d e t e r m i n e t h e d e m a n d , v i a b i l i t y a n d s u s t a i n a b i l i t y o f s u c h i n t e r v e n t i o n s .
I n t e g r a t i o n o f t h e h y d r o l o g i c a l c o n c e p t o f a w a t e r s h e d w i t h t h e s o c i o e c o n o m i c
n o t i o n o f a c o m m u n i t y he lps t o c o m b i n e a p p r o p r i a t e t e c h n i c a l i n t e r v e n t i o n s
o n t h e s u p p l y s ide w i t h c o l l e c t i v e c o m m u n i t y - b a s e d p l a n n i n g , i m p l e m e n t a t i o n
a n d m o n i t o r i n g t h a t i s r e q u i r e d o n t h e d e m a n d s ide . H e n c e , t h e c o m m u n i t y -
based b u t landscape w i d e I W M i n t e r v e n t i o n s c rea te synerg ies b e t w e e n t a r g e t e d
t e c h n o l o g i e s , po l i c ies a n d i n s t i t u t i o n s t h a t i m p r o v e p r o d u c t i v i t y , r esou rce use
sus ta i n ab i l i t y a n d m a r k e t access f o r resou rce users.
E f f e c t i v e i m p l e m e n t a t i o n o f a n I W M p r o g r a m , h o w e v e r , r e q u i r e s c a r e f u l
c o n s i d e r a t i o n o f t h e spec ia l a t t r i b u t e s o f w a t e r s h e d s b o t h as b i o p h y s i c a l as
w e l l a s s o c i o e c o n o m i c u n i t s , a n d t h e i m p l i c a t i o n s f o r p o l i c y a n d i n s t i t u t i o n a l
a r r a n g e m e n t s . A w a t e r s h e d , as a h y d r o l o g i c a l l y d e f i n e d u n i t , i n c l u d e s d i ve rse
n a t u r a l resources t h a t are u n e v e n l y d i s t r i b u t e d w i t h i n a g i ven area w h e r e w a t e r
d r a i n s i n t o a c o m m o n p o i n t . T h e s e resources are u t i l i z e d b y d i ve rse g r o u p s o f
p e o p l e h o l d i n g u n e q u a l use r i g h t s a n d e n t i t l e m e n t s . T h e soc ia l l y he te rogeneous
g r o u p s o f p e o p l e t h a t i n h a b i t t h e w a t e r s h e d s a long t h e g r a d i e n t c rea te
o p p o r t u n i t i e s f o r o p p o s i n g i n t e r e s t g roups , p o t e n t i a l c o n f l i c t s i n resou rce use
a n d t r a d e o f f s i n t h e sha r ing o f costs a n d bene f i t s . T h i s i m p l i e s t h a t e f fec t i veness
o f w a t e r s h e d i n t e r v e n t i o n s w i l l d e p e n d o n t h e a b i l i t y t o t r e a t t h e e n t i r e
h y d r o l o g i c a l l andscape , n o t j u s t a p o r t i o n o f i t , a n d t h e c a p a c i t y o f t h e c o m m u n i t y
t o d e v e l o p p r o p e r i n s t i t u t i o n a l a r r a n g e m e n t s f o r r e g u l a t i n g use, sha r i ng costs
a n d bene f i t s a n d c o o r d i n a t i n g ac t i v i t i es . T h e r e f o r e , t h e b i o p h y s i c a l a n d soc ia l
c o m p l e x i t i e s a n d t h e n e e d t o h a r m o n i z e t h e t w o f o r sus ta inab le m a n a g e m e n t
o f w a t e r , so i l a n d b i o d i v e r s i t y resources r e q u i r e su i t ab le t e c h n o l o g i c a l , p o l i c y
a n d i n s t i t u t i o n a l a r r a n g e m e n t s t h a t encou rage a n d s t i m u l a t e b o t h p r i v a t e a n d
c o l l e c t i v e e f f o r t s .
Seve ra l s t ud i es a n d p i l o t i n t e r v e n t i o n s have s h o w n t h e p o t e n t i a l o f I W M
f o r i m p r o v i n g p r o d u c t i v i t y a n d g e n e r a t i n g essent ia l e c o s y s t e m serv ices t h a t
enhance res i l i ence a n d s u s t a i n a b i l i t y o f ag roecosys tems. S o m e s tud ies have
also s h o w n t h e ro les t h a t I W M can p lay i n s t i m u l a t i n g m a r k e t - o r i e n t a t i o n i n
a g r i c u l t u r a l p r o d u c t i o n , a c o n t r i b u t i o n assoc ia ted w i t h i t s bene f i t s i n t e r m s o f
d i v e r s i f i c a t i o n o f p r o d u c t i o n t o h i g h - v a l u e c r o p s , i m p r o v e d l a n d p r o d u c t i v i t y
a n d l o w v u l n e r a b i l i t y t o d r o u g h t r i sk . T h e s e f a c t o r s j o i n t l y c rea te i n c e n t i v e s f o r
s m a l l h o l d e r f a r m e r s t o i n t e n s i f y p r o d u c t i o n , a n d a d o p t p r o f i t a b l e p r o d u c t i o n
a n d re sou rc e m a n a g e m e n t t echno log i es a n d p rac t i ces . W h i l e I W M crea tes
t h e essent ia l c o n d i t i o n s f o r m a r k e t - o r i e n t a t i o n o f p r o d u c t i o n , m a r k e t access
i m p r o v e s t h e r e l a t i v e p r o f i t a b i l i t y o f I W M i n t e r v e n t i o n s , t h e r e b y acce le ra t i ng
w i d e r a d o p t i o n a n d i m p a c t s . T h i s s h o w s h o w I W M ca n s u p p o r t a n d acce le ra te
t h e o n g o i n g m a r k e t - l e d po l i c i es a n d d e v e l o p m e n t p r o g r a m s w h i c h are b e i n g
i m p l e m e n t e d i n A f r i c a f o r p o v e r t y r e d u c t i o n , i n c o m e g r o w t h a n d e n v i r o n m e n t a l
recovery .
I n d i a , w h i c h pe rhaps has t h e la rgest w a t e r s h e d p r o g r a m i n t h e w o r l d , has
a d o p t e d I W M a s a f u n d a m e n t a l s t ra tegy f o r r u r a l d e v e l o p m e n t a n d p o v e r t y
r e d u c t i o n i n d r o u g h t - p r o n e reg ions . I n d i a also has a l o n g t r a d i t i o n o f w a t e r s h e d
m a n a g e m e n t a n d d e v e l o p m e n t . I t has a c c u m u l a t e d a s t o c k o f k n o w l e d g e
a n d e x p e r i e n c e o n bes t p rac t i ces a n d e f f i c i e n t app roaches f o r a d o p t i n g a n d
i m p l e m e n t i n g c o m m u n i t y - b a s e d resou rce m a n a g e m e n t p ro j ec t s . Fo r a l o n g
t i m e a n d across d i ve rse a g r o - c l i m a t i c areas, t h e I n d i a n C o u n c i l o f A g r i c u l t u r a l
Research ( I C A R ) has b e e n spea rhead ing t h e research i n des ign ing a n d
i m p l e m e n t i n g these p r o g r a m s . T h e I n t e r n a t i o n a l C r o p s Research I n s t i t u t e f o r
t h e S e m i - A r i d T rop i cs ( I C R I S A T ) has b e e n w o r k i n g a long w i t h I C A R a n d o t h e r
p a r t n e r s [ i n c l u d i n g t h e I n t e r n a t i o n a l W a t e r M a n a g e m e n t I n s t i t u t e ( I W M I ) ] i n
d e v e l o p i n g t e c h n i c a l , p o l i c y a n d i n s t i t u t i o n a l i n n o v a t i o n s su i t ab le f o r t h e s e m i -
a r i d reg ions o f I n d i a . I t i s w i d e l y r ecogn i zed t h a t t h i s s t o c k o f k n o w l e d g e f r o m
A s i a w o u l d be a va luab le asset t o A f r i c a n c o u n t r i e s sha r ing s i m i l a r agroeco log ies
a n d s u f f e r i n g f r o m s i m i l a r p r o b l e m s o f p o v e r t y a n d d e g r a d a t i o n o f t h e resou rce
base. T h i s p e r c e p t i o n i n s p i r e d t h e n e e d t o b r i n g t o g e t h e r scholars a n d sc ien t i s ts
f r o m I n d i a a n d A f r i c a t o exchange t h e i r k n o w l e d g e , share expe r i ences and bes t
p rac t i ces a n d d iscuss o p p o r t u n i t i e s f o r m a i n s t r e a m i n g I W M i n t h e A f r i c a n
reg ion .
P r e l u d e t o t h e w o r k s h o p
Based o n t h e lessons a n d success fu l e x a m p l e s o f I W M f o r p o v e r t y r e d u c t i o n a n d
e n v i r o n m e n t a l r e h a b i l i t a t i o n i n s e m i - a r i d I n d i a a n d i n r e c o g n i t i o n o f u n t a p p e d
p o t e n t i a l s i n pa r t s o f A f r i c a , t h e i n t e r n a t i o n a l research cen te r s ( I C R I S A T a n d
I W M I ) are f a c i l i t a t i n g i n t e r - c o n t i n e n t a l p a r t n e r s h i p s a n d t e c h n i c a l c o o p e r a t i o n
b e t w e e n t h e A S A R E C A reg ion a n d I n d i a , w i t h I C A R a t t h e f o r e f r o n t . S u c h
s o u t h - s o u t h c o l l a b o r a t i o n i s r ega rded as m u t u a l l y bene f i c ia l i n t e r m s o f sha r i ng
k n o w l e d g e a n d f a c i l i t a t i n g sp i l l o ve r o f t e c h n i c a l a n d i n s t i t u t i o n a l i n n o v a t i o n s
i n a g r i c u l t u r e a n d N a t u r a l Resource M a n a g e m e n t ( N R M ) . I n t h i s r ega rd , a 
g r o u p o f researchers and p o l i c y analysts f r o m t h e A S A R E C A c o u n t r i e s v i s i t e d
a g r i c u l t u r a l d e v e l o p m e n t a n d w a t e r s h e d m a n a g e m e n t p r o j e c t s i n I n d i a , w h i l e
sc ien t i s t s f r o m I C A R , I W M I a n d I C R I S A T v i s i t e d severa l c o u n t r i e s i n t h e
A S A R E C A r e g i o n . T h i s has a l l o w e d t h e A f r i c a n t e a m t o see f o r t h e m s e l v e s o n -
s i te t h e a l t e r n a t i v e I W M m o d e l s a n d t h e i r i m p a c t s o n p o v e r t y a n d e n v i r o n m e n t a l
r e c o v e r y i n d i f f e r e n t pa r t s o f I n d i a .
P r i o r t o t h i s w o r k s h o p , t h e I C A R t e a m - a c c o m p a n i e d b y sc ien t i s ts f r o m
I C R I S A T , I W M I a n d A S A R E C A / S W M n e t - v i s i t e d severa l c o u n t r i e s ( E r i t r e a ,
E t h i o p i a , K e n y a , Tanzania, R w a n d a a n d U g a n d a ) . T h e y c o n s u l t e d w i t h n a t i o n a l
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s t a k e h o l d e r s (sc ien t is ts , p o l i c y m a k e r s , a n d d e v e l o p m e n t agencies) t o assess
t h e needs a n d p o t e n t i a l s f o r i m p l e m e n t i n g I W M a s p a r t o f t h e n a t i o n a l
a g r i c u l t u r a l d e v e l o p m e n t s t ra tegy f o r sus ta inab le i m p r o v e m e n t o f l i v e l i h o o d s
a n d ag roecosys tem res i l i ence . T h e t e a m v i s i t e d s o m e e x i s t i n g I W M i n i t i a t i v e s
i n s o m e c o u n t r i e s a n d p r o v i d e d a d d i t i o n a l i ns igh ts f o r c a r e f u l i n t e g r a t i o n o f
i n t e r v e n t i o n s t h a t l i n k p r o d u c t i o n , m a r k e t i n g , va lue a d d i t i o n a n d ag roecosys tem
sus ta inab i l i t y . T h e t e a m was i m p r e s s e d b y t h e p o s i t i v e r e c e p t i o n o f t h e I W M
c o n c e p t , t h e n e e d f o r sus ta inab le w a t e r s h e d m a n a g e m e n t s t ra teg ies a long t h e
l i nes , a n d success fu l expe r i ences f r o m I n d i a . T h e v is i t s have also p r o v i d e d
u s e f u l lessons. T h e t e a m u n c o v e r e d t h a t I W M i s n o t e n t i r e l y n e w t o t h e r e g i o n
a l t h o u g h i t s e f f ec t i veness a n d i m p a c t s o n p o v e r t y , v u l n e r a b i l i t y o f l i v e l i h o o d s
a n d g e n e r a t i o n o f des i rab le e c o s y s t e m serv ices can b e f u r t h e r e n h a n c e d t h r o u g h
c a r e f u l a d a p t a t i o n o f lessons a n d bes t p rac t i ces f r o m t h e I n d i a n e x p e r i e n c e .
A f t e r c o m p l e t i o n o f t h e c o u n t r y w o r k i n g t o u r s , t h e t e a m a long w i t h i n v i t e d
p a r t i c i p a n t s f r o m va r i ous s t a k e h o l d e r s across t h e E a s t e r n a n d C e n t r a l A f r i c a
( E C A ) f i n a l l y m e t i n N a i r o b i f o r a t w o - d a y w o r k s h o p t o d iscuss a n d c rys ta l l i ze
c o n c e p t s , l e a r n m o r e f r o m t h e A s i a n e x p e r i e n c e a n d d e v e l o p c o n c r e t e R & D
p lans f o r I W M i n t h e r e g i o n .
Workshop objectives
• R e v i e w t h e c o n c e p t s , app roaches , p rac t i ces a n d expe r i ences i n i n t e g r a t e d
m a n a g e m e n t o f w a t e r s h e d s i n A s i a a n d d r a w r e l e v a n t lessons f o r t h e s e m i -
a r i d areas o f E C A .
• E x p l o r e h o w t h e I W M a p p r o a c h can c o n t r i b u t e t o r u r a l i n c o m e g r o w t h a n d
c o m p e t i t i v e n e s s o f n a t u r a l resources based en te rp r i ses .
• I d e n t i f y p r i o r i t y areas f o r d e v e l o p m e n t research a n d s t ra teg ies f o r p r o m o t i n g
I W M t o i m p r o v e l i v e l i h o o d s i n t h e s e m i - a r i d reg ions o f E C A .
Expected outputs
• E x c h a n g e o f expe r i ences a n d k n o w l e d g e b e t w e e n c o u n t r i e s a n d c o n t i n e n t s
e n h a n c e d a n d t h e u n d e r s t a n d i n g o f c o n c e p t s , p o t e n t i a l s a n d c o n s t r a i n t s f o r
I W M i m p r o v e d .
• T h e p o t e n t i a l s f o r harness ing t h e w a t e r s h e d a p p r o a c h t o acce le ra te m a r k e t -
l e d a g r i c u l t u r a l d e v e l o p m e n t a n d m o r e sus ta inab le N R M i n t h e s e m i - a r i d
areas o f E C A i d e n t i f i e d .
• Research gaps, needs a n d p r i o r i t i e s f o r m a r k e t - o r i e n t e d I W M i d e n t i f i e d a n d
a d r a f t o u t l i n e o f a p r o g r a m o f i n t e r v e n t i o n i n E C A w i t h r e s p e c t t o resea rch ,
o u t r e a c h a n d c a p a c i t y b u i l d i n g based o n C G I A R , A S A R E C A a n d N A R S
p a r t n e r s h i p s d e v e l o p e d .
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Structure of the book
T h e w o r k s h o p was o rgan i zed i n t o s i x m a i n sessions t h a t i n c l u d e d p l e n a r y
p r e s e n t a t i o n s o f k e y n o t e papers , b r e a k o u t sessions t o d iscuss k e y t h e m a t i c
issues a n d p l e n a r y d e l i b e r a t i o n o n t h e f i nd ings f r o m g r o u p d iscuss ions. T h e
w o r k s h o p p r o g r a m , t h e t e r m s o f r e f e r e n c e f o r g r o u p d iscuss ions, a n d t h e l i s t
o f p a r t i c i p a n t s are g i ven i n A n n e x 1 -3 . T h e b r e a k o u t sessions w e r e o rgan i zed
i n t o t h r e e g roups :
• Techno log i ca l needs a n d a d a p t a t i o n s t ra teg ies
• M a r k e t s , p o l i c y a n d i n s t i t u t i o n a l issues
• O u t r e a c h a n d capac i t y b u i l d i n g issues
E a c h g r o u p w a s p r o v i d e d a ' t e r m s o f r e f e r e n c e ' w i t h a l i s t o f k e y q u e s t i o n s t o
s t i m u l a t e d iscuss ions a n d b r a i n s t o r m t o i d e n t i f y p r i o r i t y areas a n d i n t e r v e n t i o n
p o i n t s f o r d e v e l o p m e n t research a n d capac i t y b u i l d i n g i n I W M i n t h e E C A
reg ion . T h i s p r o c e e d i n g b r ings t o g e t h e r a s u m m a r y o f t h e f i ve papers p r e s e n t e d
d u r i n g Sess ion I I ( R e v i e w o f C o n c e p t s a n d E n a b l i n g C o n d i t i o n s ) a n d t h e k e y
f i nd ings f r o m t h e g r o u p d iscuss ions a s m o d i f i e d a n d d e v e l o p e d d u r i n g t h e
p l e n a r y d iscuss ions.
Based o n t h e e x p e r i e n c e s a n d lessons f r o m As ia , t h e f o l l o w i n g c h a p t e r b y
W a n i e t a l . ( 2 0 0 6 ) p resen ts t h e m a j o r c o n c e p t s , app roaches a n d p rac t i ces i n
I W M . T h e pape r h i g h l i g h t s t h e e v o l u t i o n o f t h e app roaches f o r so i l a n d w a t e r
m a n a g e m e n t i n I n d i a a n d t h e assoc ia ted changes i n i n s t i t u t i o n a l a r r a n g e m e n t s
t o e m p o w e r l oca l c o m m u n i t i e s i n p l a n n i n g a n d i m p l e m e n t a t i o n o f w a t e r s h e d
i n t e r v e n t i o n s . I n d o i n g so, a n d based o n a m e t a analyses o f w a t e r s h e d p r o j e c t s
i n I n d i a , t h e p a p e r no tes t h a t t h e e s t i m a t e d m e a n b e n e f i t - c o s t r a t i o o f these
p r o j e c t s i n t h e c o u n t r y w a s q u i t e m o d e s t , i e , 2 . 1 4 , w h i l e t h e i n t e r n a l r a te o f
r e t u r n w a s 2 2 % , w h i c h i s c o m p a r a b l e t o o t h e r r u r a l d e v e l o p m e n t a l p r o g r a m s .
T h e m e t a analyses has s h o w n t h a t t h e p e r f o r m a n c e o f w a t e r s h e d p r o j e c t s across
t h e c o u n t r y w a s h ighes t i n reg ions r e c e i v i n g a n annua l r a i n f a l l o f 7 0 0 - 1 0 0 0 m m .
S u c h p r o j e c t s w e r e j o i n t l y i m p l e m e n t e d b y s ta te a n d c e n t r a l g o v e r n m e n t s i n l o w
a n d m e d i u m i n c o m e reg ions , a n d w e r e ab le t o s t i m u l a t e e f f e c t i v e c o m m u n i t y
p a r t i c i p a t i o n i n t h e des ign a n d i m p l e m e n t a t i o n o f i n t e r v e n t i o n s . T h e pape r also
no tes h o w r e c e n t w a t e r s h e d d e v e l o p m e n t m o d e l s , i n c l u d i n g t h e c o n s o r t i u m
a p p r o a c h eva lua ted b y I C R I S A T a n d p a r t n e r s i n s e m i - a r i d I n d i a n w a t e r s h e d s ,
have gene ra ted s ign i f i can t l oca l e n v i r o n m e n t a l bene f i t s , s izeable e c o n o m i c a n d
e m p l o y m e n t o p p o r t u n i t i e s , a n d inc reased t h e c r o p p i n g i n tens i t y .
T h i s i s f o l l o w e d b y a r e v i e w o f t h e p o l i c y a n d i n s t i t u t i o n a l issues f o r
w a t e r s h e d m a n a g e m e n t w i t h a v i e w t o d r a w lessons, a n d i d e n t i f y r e m a i n i n g
gaps i n k n o w l e d g e a n d areas f o r f u t u r e i n t e r v e n t i o n . I n t h i s chap te r , S h i f e r a w
e t a l . ( 2 0 0 6 ) r e v i e w s t h e p r o b l e m s o f i n c o m p l e t e p r o p e r t y r i gh t s , u n e q u a l
access t o resources , p u b l i c g o o d p r o b l e m s a n d e x t e r n a l i t i e s t h a t necess i ta te
c o l l e c t i v e a c t i o n a n d t h e n e e d f o r n e w t y p e s o f p o l i c y i n s t r u m e n t s a n d
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i n s t i t u t i o n a l a r r a n g e m e n t s t o enab le e f f e c t i v e a n d sus ta inab le c o m m u n i t y - b a s e d
I W M . I t also r e v i e w s t h e r o l e t h a t e x t e r n a l agencies m a y p l a y i n o rgan i z i ng
c o m m u n i t i e s a n d f a c i l i t a t i n g t h e e m e r g e n c e o f i n s t i t u t i o n s t h a t f o s t e r t r u s t a n d
l o w e r t h e i n d i v i d u a l t r a n s a c t i o n costs o f c o l l e c t i v e a c t i o n . I t p resen ts t h e k e y
d e t e r m i n a n t s o f c o l l e c t i v e a c t i o n i n c o m m u n i t y w a t e r s h e d m a n a g e m e n t a n d
d r a w s f r o m t h e lessons o f I W M i n s e m i - a r i d I n d i a n w a t e r s h e d s . T h e lessons
f r o m A d a r s h a w a t e r s h e d s h o w h o w t h e basic i n c e n t i v e p r o b l e m s f o r enab l i ng
user p a r t i c i p a t i o n i n I W M w e r e i n i t i a l l y add ressed t h r o u g h k n o w l e d g e - b a s e d
o n - f a r m i n t e r v e n t i o n s t h a t i m p r o v e d c r o p y i e l d s a n d i n c o m e s f o r i n d i v i d u a l
f a r m e r s , w h i c h w e r e f u r t h e r e n h a n c e d t h r o u g h w a t e r s h e d - l i n k e d l i v e l i h o o d
o p p o r t u n i t i e s (eg, p r o d u c t i o n o f b i o - p e s t i c i d e s a n d b i o - f e r t i l i z e r s ) t o c rea te
i n c e n t i v e s f o r land less h o u s e h o l d s a n d m a r g i n a l f a r m e r s . T h e resu l t s also
i n d i c a t e h o w I W M c o n t r i b u t e d t o w a r d s m a r k e t - o r i e n t a t i o n o f p r o d u c t i o n
t h r o u g h d i v e r s i f i c a t i o n , i nc reased l a n d p r o d u c t i v i t y a n d r e d u c e d p r o d u c t i o n
r i sk .
T h e t w o c o n c e p t u a l papers t h a t p r e s e n t e d bes t p rac t i ces , lessons a n d
e x p e r i e n c e s f r o m As ia are f o l l o w e d b y a r e v i e w o f t h e research o n i n t e g r a t e d
so i l a n d w a t e r m a n a g e m e n t i n E a s t e r n a n d S o u t h e r n A f r i c a ( E S A ) , o f f e r i ns igh ts
based o n past expe r i ences a n d o u t l i n e areas f o r f u t u r e research . I n t h i s chap te r ,
T w o m l o w a n d Rao ( 2 0 0 6 ) d iscuss t h e past a n d c u r r e n t t h r u s t o f I C R I S A T ' s
research i n t h e areas o f i n t e g r a t e d so i l a n d w a t e r m a n a g e m e n t i n t h e E S A r e g i o n
a n d h i g h l i g h t f o u r areas f o r f u t u r e research . T h e s e i n c l u d e w o r k o n d e v e l o p i n g
t o o l s a n d app roaches f o r c l i m a t e v a r i a b i l i t y m a n a g e m e n t , d e v e l o p m e n t o f n e w
too l s a n d s i m u l a t i o n m o d e l s f o r t e c h n o l o g y e v a l u a t i o n , d e v e l o p i n g a l t e r n a t i v e
m e t h o d s f o r o u t r e a c h a n d f a c i l i t a t i n g t e c h n o l o g y u p t a k e , a n d b r i d g i n g s o u t h -
s o u t h c o l l a b o r a t i o n a n d a d a p t i v e research o n t e c h n o l o g i c a l a n d i n s t i t u t i o n a l
o p t i o n s f o r success fu l w a t e r s h e d m a n a g e m e n t i n t h e r eg i on . T h i s i s f o l l o w e d
b y a r e v i e w o f t h e e x p e r i e n c e s a n d needs f o r w a t e r s h e d d e v e l o p m e n t a n d
resou rce m a n a g e m e n t i n E C A ( H a t i b u 2 0 0 6 ) . T h i s c h a p t e r assesses t h e n a t u r a l
resources cha l lenges f o r a g r i c u l t u r e i n t h e t e n A S A R E C A m e m b e r c o u n t r i e s
a n d discusses lessons l e a r n e d f r o m t h e past , p a r t i c u l a r l y i n so i l a n d w a t e r
c o n s e r v a t i o n . T h e p a p e r h i g h l i g h t s p r i o r i t y areas f o r t h e E C A r e g i o n w i t h
respec t t o m a n a g e m e n t o f n a t u r a l resources f o r i nc reased p r o d u c t i v i t y a n d
c o m p e t i t i v e n e s s o f t h e a g r i c u l t u r a l s ys tems . T h e p a p e r n o t e s t h a t t h e k i n d o f
t e c h n i c a l i n t e r v e n t i o n s i n E C A a n d S o u t h A s i a f o r i n t e g r a t e d so i l a n d w a t e r
m a n a g e m e n t a re gene ra l l y s im i l a r . W h a t d i f f e r s i s t h e i r i m p a c t , a n d e x p l a i n i n g
w h y these d i f f e r e n c e s o c c u r p r o v i d e s a g o o d e n t r y p o i n t f o r I W M i n t h e r e g i o n .
T h e obse rved d i f f e r e n c e s i n e f f ec t i veness s h o w t h a t t e c h n i c a l i n n o v a t i o n s b y
t h e m s e l v e s are n o t a d e q u a t e t o b r i n g a b o u t i nc reased p r o d u c t i v i t y o f l a n d ,
w a t e r a n d labor . T h e r e i s a n e e d f o r e q u a l e m p h a s i s on i n n o v a t i o n s i n po l i cy ,
m a r k e t i n g , i n s t i t u t i o n s , i n f r a s t r u c t u r e , a n d f i n a n c i n g f o r I W M i n t e r v e n t i o n s
t o succeed . T h e p a p e r p o i n t s o u t t h a t c loser c o l l a b o r a t i o n a n d p a r t n e r s h i p
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b e t w e e n S S A a n d S o u t h As ia w i t h r espec t t o I W M i s a s t ra teg ic necess i ty t h a t
w i l l genera te m u t u a l bene f i t s t o b o t h pa r t i es .
T h e c h a p t e r b y Z e l e k e ( 2 0 0 6 ) r e v i e w s t h e w a t e r s h e d m a n a g e m e n t
e x p e r i e n c e s i n t h e r e g i o n w i t h e m p h a s i s o n t h e e x p e r i e n c e s a n d lessons f r o m
E t h i o p i a , a c o u n t r y w h i c h has s u f f e r e d one o f t h e m o s t ser ious p r o b l e m s o f
l a n d d e g r a d a t i o n a n d l i v e l i h o o d d e p r i v a t i o n , a n d w h i c h i n i t i a t e d one o f t h e
m o s t e x t e n s i v e i n t e g r a t e d so i l a n d w a t e r c o n s e r v a t i o n e f f o r t s i n t h e r e g i o n . T h e
pape r o f f e r s u s e f u l i ns igh ts o n t h e e x t e n t a n d seve r i t y o f l a n d d e g r a d a t i o n a n d
t h e d i ve rse I W M expe r i ences i n E t h i o p i a . D e s p i t e t h e l o n g - s t a n d i n g e f f o r t s i n
address ing t h e e x t e n s i v e p r o b l e m s o f l a n d d e g r a d a t i o n a n d f o o d i n s e c u r i t y i n
t h e c o u n t r y a n d d e s p i t e severa l s m a l l success fu l p i l o t s , a d o p t i o n a n d i m p a c t o f
I W M has been q u i t e l i m i t e d . T h e pape r s u m m a r i z e s t h e m a j o r cons t r a i n t s i n
r e l a t i o n t o t h i s l i m i t e d coverage o f I W M p rac t i ces a s c o m p a r e d t o t h e m a g n i t u d e
o f l a n d d e g r a d a t i o n i n t h e c o u n t r y .
S o m e o f t h e reasons i n c l u d e (1) lack o f p a r t i c i p a t o r y p l a n n i n g a n d
i m p l e m e n t a t i o n w i t h loca l c o m m u n i t i e s , (2) p o o r t e c h n i c a l i n t e r v e n t i o n s
to address d ive rse agroeco log ica l a n d p r o d u c t i o n e n v i r o n m e n t s , (3) lack
o f i n t e g r a t i o n o f c o n s e r v a t i o n t echno log ies w i t h p r o d u c t i o n and l i v e l i h o o d
ac t i v i t i es o f s m a l l h o l d e r f a r m e r s , (4) lack o f e f f e c t i v e p o l i c y s u p p o r t a n d
enab l i ng i n s t i t u t i o n a l a r r a n g e m e n t s t h a t s t i m u l a t e c o m m u n i t y a c t i o n a n d
e m p o w e r m e n t .
T h e last s e c t i o n b r ings t o g e t h e r t h e o u t c o m e s f r o m t h e b r a i n s t o r m i n g
sessions. A l o n g each o f t h e p o i n t s o f d e l i b e r a t i o n , t h e g roups have a t t e m p t e d t o
o u t l i n e t h e cha l lenges a n d o p p o r t u n i t i e s f o r I W M , p r i o r i t y areas f o r i n t e r v e n t i o n ,
a s w e l l a s t h e m a i n ob jec t i ves a n d e x p e c t e d o u t p u t s f r o m these i n t e r v e n t i o n s .
T h e suggested p r i o r i t i e s w i l l b e v e r y u s e f u l i n g u i d i n g a n d i n f o r m i n g t h e
f o r m u l a t i o n o f r e s e a r c h - f o r - d e v e l o p m e n t p r o j e c t s a n d p r o g r a m s t h a t address
t h e c r o s s c u t t i n g p r i o r i t i e s f o r I W M a n d genera te n a t i o n a l a n d t r a n s - b o u n d a r y
bene f i t s f o r p o v e r t y r e d u c t i o n , sus ta inab le i n t e n s i f i c a t i o n a n d d i v e r s i f i c a t i o n o f
p r o d u c t i o n w h i l e sa feguard ing t h e e n v i r o n m e n t a l resource base.
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I n t r o d u c t i o n
T h e s e m i - a r i d t r o p i c s (SAT) i s h o m e t o 3 8 % o f t h e p o o r i n d e v e l o p i n g
c o u n t r i e s , 7 5 % o f w h o m are i n t h e r u r a l areas. O v e r 4 5 % o f t h e w o r l d ' s h u n g r y
a n d m o r e t h a n 7 0 % o f t h e w o r l d ' s m a l n o u r i s h e d c h i l d r e n l i ve i n t h e SAT.
E v e n w i t h g r o w i n g u r b a n i z a t i o n , t h e cha l lenges o f pove r t y , f o o d i n s e c u r i t y a n d
m a l n u t r i t i o n w i l l c o n t i n u e t o b e g rea tes t i n t h e r u r a l SAT. S o u t h As ia f ea tu res
t h e w o r l d ' s denses t c o n c e n t r a t i o n o f pove r t y . T h e p o o r e s t i n t h i s r e g i o n i n h a b i t
i t s d r y l a n d s . I n a d d i t i o n t o t h e p o p u l a t i o n p ressure , S A T r a i n f e d reg ions are
c h a r a c t e r i z e d b y f rag i l e ecosys tems , l a n d d e g r a d a t i o n , r e c u r r e n t d r o u g h t s , l o w
i n v e s t m e n t s i n p r o d u c t i v i t y e n h a n c i n g t echno log ies , a n d p o o r i n f r a s t r u c t u r e .
T h i s i s f u r t h e r c o m p l i c a t e d b y a p o l i c y e n v i r o n m e n t o f t e n b iased t o w a r d s h i g h
p o t e n t i a l reg ions a n d i n c e n t i v e sys tems t h a t d i scourage a d o p t i o n o f w a t e r -
sav ing c rops a n d t echno log i es a d a p t e d t o d r y l a n d areas ( S h i f e r a w e t a l . 2 0 0 3 ) .
T h e i n h e r e n t l y l i m i t e d w a t e r resources w i t h i n t h e S A T set t h e u l t i m a t e l i m i t
t o t h e p l a n t m a t e r i a l p r o d u c t i o n o n w h i c h b o t h h u m a n a n d a n i m a l p o p u l a t i o n s
are d e p e n d e n t . F u r t h e r m o r e , e r r a t i c r a i n f a l l r esu l t s i n w i d e l y f l u c t u a t i n g p r o d u c -
t i o n l ead ing t o p r o d u c t i o n d e f i c i t t h e r e b y caus ing l a n d d e g r a d a t i o n t h r o u g h so i l
e ros i on a n d r e d u c e d g r o u n d w a t e r recharge . P o p u l a t i o n g r o w t h , a c c o m p a n i e d b y
t h e h e i g h t e n e d d e m a n d f o r n a t u r a l resources , f u r t h e r exacerba tes t h e e x i s t i n g
p r o b l e m . T h u s , a process o f p rogress ive d e g r a d a t i o n o f resources i s se t i n t o
o p e r a t i o n , w h i c h in tens i f i es w i t h eve ry d r o u g h t a n d t h e p e r i o d f o l l o w i n g i t . I f
n o t c h e c k e d t i m e l y a n d e f f ec t i ve l y , i t leads t o p e r m a n e n t damage m a n i f e s t e d
as loss o f b i o d i v e r s i t y a n d d e g r a d a t i o n o f n a t u r a l resources .
" T h e d e t e r i o r a t i o n o f n a t u r a l resources i n t h e d r y areas, t h e loss o f n a t u r a l
v e g e t a t i o n a n d i t s i r r ep laceab le b i o l og i ca l d i v e r s i t y u rge a r e f o r m u l a t i o n o f t h e
1. International Crops Research Inst i tute for the Semi-Ar id Tropics ( ICRISAT), Patancheru 502 324, Andhra
Pradesh, India.
2. Central Research Inst i tute for Dry land Agricul ture (CRIDA) , Santoshnagar, Hyderabad 500 059, Andhra
Pradesh, India.
3. V ietnam Agricul tural Science Inst i tute (VASI) . Thanh Tr i . Hanoi , Vietnam.
4. Agricul tural Research and Development Region 3, Royal Thai Department of Agriculture, Maung, Khon
Kaen, Thailand.
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d e v e l o p m e n t p a r a d i g m , " sa id I s m a i l Se rage ld i n , C h a i r m a n o f C G I A R a n d V i c e
P r e s i d e n t , W o r l d B a n k ( C G I A R 1 9 9 7 ) . U n l e s s t h e n e x u s b e t w e e n d r o u g h t ,
l a n d d e g r a d a t i o n a n d p o v e r t y i s add ressed , i m p r o v i n g t h e l i v e l i h o o d s t h a t
are d e p e n d e n t m a i n l y o n t h e n a t u r a l resources can b e f a r f e t c h e d ( W a n i e t a l .
2 0 0 3 ) . W a t e r i s t h e k e y - f a c t o r a n d t h r o u g h sus ta inab le m a n a g e m e n t o f w a t e r
resources , e n t r y c o u l d b e m a d e t o b r e a k t h e nexus . L a n d d e g r a d a t i o n caused b y
so i l e r o s i o n (by w i n d o r w a t e r , n u t r i e n t d e p l e t i o n , a n d loss o f b i o d i v e r s i t y ) , i s
t h e cause a n d e f f e c t o f p o v e r t y a n d l i v e l i h o o d i nsecu r i t y . T h e r e i s a v e r y s t r o n g
l i n k b e t w e e n t h e w e l l - b e i n g o f t h e p e o p l e , t h e c o m m u n i t i e s a n d t h e c o n d i t i o n
o f n a t u r a l resources . M u c h o f t h e r a i n f a l l c o m e s i n h i g h - i n t e n s i t y s t o r m s o f t e n
f a l l i n g o n g r o u n d s w i t h l o w vege ta t i ve cove r t h e r e b y caus ing h i g h leve ls o f so i l
e ros i on a n d r u n o f f . I n m a n y d e v e l o p i n g c o u n t r i e s s u c h a s I n d i a , t h e e x t e n t o f
l a n d d e g r a d a t i o n i s q u i t e severe; h e n c e a b o u t t w o - t h i r d s o f t h e l a n d area su f fe rs
f r o m one o r a n o t h e r f o r m o f l a n d d e g r a d a t i o n .
Watersheds as suitable platforms and entry points
W a t e r s h e d , a d e f i n e d h y d r o l o g i c a l area, t h a t i s su i t ab le f o r i m p r o v e d m a n a g e m e n t
o f l a n d a n d w a t e r resources , i s also a log ica l p l a n n i n g u n i t f o r sus ta inab le resou rce
m a n a g e m e n t . Sus ta inab le w a t e r s h e d m a n a g e m e n t i s t h e r a t i o n a l u t i l i z a t i o n o f
n a t u r a l resources , w h i c h leads t o o p t i m u m p r o d u c t i o n t o f u l f i l l t h e p r e s e n t
needs w i t h o u t c o m p r o m i s i n g t h e needs o f f u t u r e genera t i ons . A s d iscussed
b e l o w , c o n v e n t i o n a l w a t e r s h e d app roaches i n t h e past f o c u s e d o n l y o n so i l a n d
w a t e r c o n s e r v a t i o n measures , a n d h e n c e d i d n o t b r i n g i n m u c h p r o d u c t i v i t y
gains o r i m p r o v e m e n t i n t h e p e o p l e ' s l i v e l i h o o d s . H o w e v e r , w a t e r s h e d s are n o t
o n l y h y d r o l o g i c a l u n i t s b u t p r o v i d e essent ia l l i f e - s u p p o r t i n g e c o s y s t e m serv ices
t o t h e r u r a l p e o p l e . Peop le a n d an ima l s are i n t e g r a l pa r t s o f t h e w a t e r s h e d
a g r o e c o s y s t e m a n d t h e i r ac t i ons a n d resou rce use p a t t e r n s d i r e c t l y a f f e c t t h e
e c o s y s t e m serv ices b e i n g p r o v i d e d b y w a t e r s h e d s . I f l oca l ag roecosys tems are
n o t m a n a g e d p r o p e r l y , r e n e w a b l e a n d n o n - r e n e w a b l e n a t u r a l resources w i t h i n
w a t e r s h e d s can b e d e g r a d e d rap id l y , t h e r e b y t h r e a t e n i n g c u r r e n t a n d f u t u r e
l i v e l i h o o d s .
T h e i n n o v a t i v e f a r m e r - p a r t i c i p a t o r y c o n s o r t i u m a p p r o a c h f o r i n t e g r a t e d
w a t e r s h e d m a n a g e m e n t ( I W M ) d e v e l o p e d b y I C R I S A T a n d i ts N A R E S p a r t n e r s
has s h o w n p r o m i s i n g resu l t s i n I n d i a , C h i n a , T h a i l a n d a n d V i e t n a m . T h e n e w
m o d e l i s based on a s t ra teg ic a l l i ance b e t w e e n p a r t n e r s ( i n c l u d i n g f a r m e r s a n d
c o m m u n i t i e s ) . T h e a l l iance w a s es tab l i shed based o n re l a t i ve s t r eng ths a n d
c o m p a r a t i v e advantages, a n d a l l o w s i n t e g r a t i o n o f t e s t e d k e y i n t e r v e n t i o n s a n d
p a r t i c i p a t i o n o f l oca l c o m m u n i t i e s f o r sus ta inab le a n d e f f i c i e n t m a n a g e m e n t
o f n a t u r a l resources . T h e I W M i n t e r v e n t i o n s , i m p l e m e n t e d t h r o u g h t h i s n e w
c o n s o r t i u m a p p r o a c h , have c o n t r i b u t e d t o w a r d s m i t i g a t i n g t h e e f f e c t s o f
d r o u g h t a n d l a n d d e g r a d a t i o n , b e t t e r m a n a g e m e n t o f n a t u r a l resources a n d
i n c o m e g r o w t h f o r c o m m u n i t i e s .
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T h i s p a p e r discusses t h e e v o l u t i o n o f c o n c e p t s a n d app roaches f o r w a t e r s h e d
m a n a g e m e n t based o n t h e e x t e n s i v e expe r i ences i n As ia i n genera l and i n I n d i a
i n pa r t i cu l a r . I t d o c u m e n t s t h e d r i v e r s o f success a n d t h e e f fec t i veness o f t h e
e v o l v i n g app roaches f o r w a t e r s h e d m a n a g e m e n t i n t e r m s o f e c o n o m i c a n d
sus ta i nab i l i t y bene f i t s f o r t h e a f f e c t e d c o m m u n i t i e s i n t h e d r o u g h t - p r o n e reg ions .
I t d iscusses t h e s h o r t c o m i n g s o f t h e c o n v e n t i o n a l app roaches a n d changes t h a t
have been m a d e u n d e r n e w po l i c i es a n d gu ide l i nes f o r e n h a n c e d w a t e r s h e d
m a n a g e m e n t t o l i n k c o n s e r v a t i o n w i t h i m p r o v e m e n t o f t h e l i v e l i h o o d s o f t h e
r u r a l poor .
History and evolution of watershed management
approaches in India
T h e f i r s t i n i t i a t i v e i n t h e c o u n t r y t o w a r d s e f f i c i e n t m a n a g e m e n t o f r a i n w a t e r
was t h e s e t t i n g u p o f a f e w i r r i g a t i o n p r o j e c t s i n pa r t s o f I n d i a b y t h e F a m i n e
C o m m i s s i o n i n 1 8 8 0 . I t was o n l y i n 1 9 2 3 t h a t M r V A T h a m p a n e i n i t i a t e d s y s t e m i c
research o n d r y f a r m i n g f o r t h e sca rc i t y t r ac t s o f e r s t w h i l e B o m b a y S ta te w h i c h
was c o n t i n u e d b y M r N V K a n i t k a r f r o m 1 9 2 6 . La te r , t h e I m p e r i a l C o u n c i l
o f A g r i c u l t u r a l Research p r o v i d e d t h e f i n a n c i a l s u p p o r t f o r a c o m p r e h e n s i v e
p r o j e c t o n d r y l a n d f a r m i n g a t f i v e cen te r s i n I n d i a . R e c o m m e n d a t i o n s f r o m
these ea r l y s tud ies e m p h a s i z e d m a i n l y o n so i l a n d m o i s t u r e c o n s e r v a t i o n
measures . A c c o r d i n g l y , t h e I n d i a n C o u n c i l o f A g r i c u l t u r a l Research ( I C A R )
es tab l i shed e igh t So i l C o n s e r v a t i o n Research C e n t r e s a n d D e m o n s t r a t i o n & 
T r a i n i n g C e n t r e s i n 1 9 5 4 t o p r o m o t e t h e a d o p t i o n o f i m p r o v e d so i l a n d w a t e r
c o n s e r v a t i o n p rac t i ces .
T h e D r o u g h t P rone A reas P r o g r a m m e ( D P A P ) was one o f t h e m a j o r
d e v e l o p m e n t a l p r o g r a m s l a u n c h e d b y t h e G o v e r n m e n t o f I n d i a ( G O I ) i n 1 9 7 2 -
73 t o t a c k l e spec ia l p r o b l e m s f a c e d by those f rag i le areas t h a t are c o n s t a n t l y
a f f e c t e d b y severe d r o u g h t c o n d i t i o n s . T h e r e w e r e several o p e r a t i o n a l research
p r o j e c t s u n d e r t h e DPAP. T h e w o r k c a r r i e d o u t u n d e r these p r o j e c t s o n so i l a n d
w a t e r c o n s e r v a t i o n issues o n b o t h arab le a n d non -a rab le lands , g radua l l y e v o l v e d
i n t o w a t e r s h e d a n d landscape-based c o n s e r v a t i o n t echno log ies . Recogn i z ing t h e
p o t e n t i a l o f w a t e r s h e d based m a n a g e m e n t o f so i l a n d w a t e r i n m i t i g a t i n g t h e
i m p a c t s o f d r o u g h t s , a p r o g r a m f o r d e v e l o p m e n t o f d r y l a n d a g r i c u l t u r e based
o n w a t e r s h e d s was i n i t i a t e d i n 1 9 8 3 w i t h 4 7 m o d e l w a t e r s h e d s i n d i f f e r e n t
agro-eco log ies . T h e p r o g r a m s p u t emphas i s o n so i l a n d w a t e r conse rva t i on
measures , c r o p m a n a g e m e n t a n d a l t e r n a t i v e l a n d use sys tems . T h e bene f i t s
o f t h e w a t e r s h e d m a n a g e m e n t w e r e c lea r l y v i s ib le t o a l l t h e s t akeho lde rs -
f r o m f a r m e r s t o p lanne rs - d u r i n g t h e severe d r o u g h t t h a t t h e c o u n t r y f a c e d
i n 1 9 8 7 a n d c o n v i n c e d t h e G O I t o t a k e i t a s a m a j o r d e v e l o p m e n t a l p r o g r a m
i n t h e d r i e r areas o f t h e c o u n t r y . A c c o r d i n g l y , t h e G O I i n i t i a t e d t h e N a t i o n a l
W a t e r s h e d D e v e l o p m e n t P ro j ec t f o r R a i n f e d A reas ( N W D P R A ) i n 1 9 9 0 - 9 1
d u r i n g t h e V I I I F i ve Year P lan .
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T h e ea r l i e r g e n e r a t i o n o f w a t e r s h e d p r o g r a m s w e n t t h r o u g h t h e t e c h n o c r a t i c
a n d s t r u c t u r e - d r i v e n a p p r o a c h f o r so i l c o n s e r v a t i o n a n d r a i n w a t e r ha rves t i ng ,
w i t h l i m i t e d f o c u s o n p r o d u c t i v i t y e n h a n c e m e n t a n d l i v e l i h o o d i m p r o v e m e n t .
S o i l c o n s e r v a t i o n p r o g r a m s b e c a m e s y n o n y m o u s w i t h c o n t o u r b u n d i n g a n d
w a t e r c o n s e r v a t i o n w i t h c h e c k - d a m s , a n d these measures w e r e i m p l e m e n t e d
t h r o u g h a c o m p a r t m e n t a l a n d t o p - d o w n c o n t r a c t u a l a p p r o a c h . T h e p r o g r a m s
l a c k e d t r a n s p a r e n c y a n d r e s u l t e d i n i n e q u i t a b l e d i s t r i b u t i o n o f bene f i t s a m o n g
t h e c o m m u n i t y m e m b e r s . Fo r e x a m p l e , t h e r i c h w h o c o u l d i nves t i n a b o r e -
w e l l have harnessed t h e bene f i t s o f t h e a u g m e n t e d w a t e r sources, w h i l e s m a l l
a n d p o o r l a n d h o l d e r s c o m p r i s i n g a b o u t 8 5 - 9 0 % o f t h e c o m m u n i t y c o u l d n o t
g e t an y b e n e f i t f r o m t h e c o n s e r v a t i o n measures . A s s u c h t h e y a lways l o o k e d a t
t h e s e i n t e r v e n t i o n s a s e m p l o y m e n t o p p o r t u n i t i e s d u r i n g t h e p r o j e c t p e r i o d a n d
p e o p l e ' s p a r t i c i p a t i o n was n o t adequa te ( W a n i 2 0 0 3 ) . A l s o , m o s t o f t h e p r o j e c t s
i m p l e m e n t e d b y n o n - g o v e r n m e n t o rgan iza t ions ( N G O s ) a n d g o v e r n m e n t l i n e
d e p a r t m e n t s l a c k e d t e c h n i c a l b a c k s t o p p i n g .
W i t h t h e r ea l i za t i on o f t h e c r u c i a l r o l e o f p e o p l e ' s p a r t i c i p a t i o n i n t h e
p l a n n i n g a n d i m p l e m e n t a t i o n o f t h e w a t e r s h e d p r o g r a m s , t h e M i n i s t r y o f
R u r a l D e v e l o p m e n t , G O I , i n 1 9 9 4 d e v e l o p e d a n e w set o f gu ide l i nes . T h e s e
G u i d e l i n e s f o r W a t e r s h e d D e v e l o p m e n t w e r e a d o p t e d i n 1 9 9 5 , a n d s u b s e q u e n t l y
r e v i s e d i n 2 0 0 1 ( G O I 1 9 9 4 ) . T h e a i m w a s t o i n v o l v e v i l lage c o m m u n i t i e s i n t h e
i m p l e m e n t a t i o n o f w a t e r s h e d p r o j e c t s u n d e r a l l t h e d e v e l o p m e n t a l p r o g r a m s
n a m e l y , I n t e g r a t e d Was te lands D e v e l o p m e n t P r o g r a m m e ( I W D P ) , D r o u g h t
P r o n e A reas P r o g r a m m e ( D P A P ) a n d D e s e r t D e v e l o p m e n t P r o g r a m m e ( D D P )
t h r o u g h c r e a t i o n o f w a t e r s h e d c o m m i t t e e s w i t h p o w e r s t o d e c i d e o n t h e
d e v e l o p m e n t p lans, r e v i e w progress o f w o r k , v e r i f y accoun ts a n d a u t h o r i z e
e x p e n d i t u r e s . T h e 1 9 9 4 gu ide l i nes also p r o v i d e d spec ia l e m p h a s i s t o i m p r o v e
t h e e c o n o m i c a n d soc ia l c o n d i t i o n s o f t h e r e s o u r c e - p o o r a n d d i sadvan taged
sec t i ons o f t h e w a t e r s h e d c o m m u n i t y . S o m e i m p o r t a n t aspects o f t h e n e w
g u i d e l i n e s are as f o l l o w s :
• S e l e c t i o n o f p a r t i c i p a t i n g v i l lages based o n t h e c o m m u n i t y ' s w i l l i n g n e s s t o
p r o v i d e v o l u n t a r y c o n t r i b u t i o n a n d t o t a k e ove r m a n a g e m e n t o f t h e assets
c r e a t e d t h r o u g h t h e p r o j e c t w h e n t h e p r o j e c t ac t i v i t i e s cease.
• A t least 5 % o f t h e cos t o f i n v e s t m e n t t o c o m e f r o m t h e v i l lage c o m m u n i t y /
p a n c h a y a t ( loca l se l f g o v e r n m e n t ) / use rs , w h o are l i k e l y t o b e n e f i t f r o m s u c h
i n v e s t m e n t s .
• A t least 1 0 % o f t h e cos t o f i n v e s t m e n t o n i n d i v i d u a l w o r k s o n p r i v a t e p r o p e r t y
t o c o m e f r o m t h e bene f i c i a r y users ( 5 % f o r s c h e d u l e castes, s c h e d u l e t r i b e s
a n d p e o p l e b e l o w p o v e r t y l i n e ) .
• M o r e e q u i t a b l e d i s t r i b u t i o n o f t h e bene f i t s o f l a n d a n d w a t e r resources
d e v e l o p m e n t a n d t h e c o n s e q u e n t b iomass p r o d u c t i o n , g rea te r access t o
i n c o m e g e n e r a t i o n o p p o r t u n i t i e s , a n d f ocus o n f a r m resou rce d e v e l o p m e n t .
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T h e gu ide l i nes suggested t h a t t h e a p p r o x i m a t e size o f t h e w a t e r s h e d b e
5 0 0 ha . F u r t h e r , t h e y p r o p o s e d t h a t t h e v i l l age c o m m u n i t y b e c o n s u l t e d i n
t h e s e l e c t i o n process . T h e c r i t e r i a o f acu te shor tage o f w a t e r , p r e p o n d e r a n c e
o f w a s t e l a n d a n d c o m m o n lands , c o m m u n i t y p a r t i c i p a t i o n i n i m p l e m e n t a t i o n
a n d e v a l u a t i o n , a s w e l l a s c o m m u n i t y e m p o w e r m e n t w e r e also t h e emphas i s
o f t h e gu ide l i nes . T h e s e gu ide l i nes w e r e f u r t h e r rev i sed u n d e r t h e n a m e o f
"Guidelines for Hariyali" t h a t w e r e issued i n A p r i l 2 0 0 3 ( D O L R 2 0 0 3 ) by
t h e D e p a r t m e n t o f L a n d Resources , M i n i s t r y o f R u r a l D e v e l o p m e n t , G O I , t o
f u r t h e r s i m p l i f y p r o c e d u r e s a n d i n v o l v e t h e Panchayat Raj I n s t i t u t i o n s (PRIs)
m o r e m e a n i n g f u l l y i n p l a n n i n g , i m p l e m e n t a t i o n a n d m a n a g e m e n t o f e c o n o m i c
d e v e l o p m e n t ac t i v i t i e s i n r u r a l areas.
T h e n e w g e n e r a t i o n o f w a t e r s h e d m a n a g e m e n t m o d e l s gives p r i o r i t y t o
t h e e m p o w e r m e n t o f t h e c o m m u n i t y a n d t h e s takeho lde rs , b y chang ing t h e
a p p r o a c h f r o m s u p p l y - d r i v e n t o a d e m a n d - d r i v e n a n d p a r t i c i p a t o r y a p p r o a c h ,
w h e r e f a r m e r s a n d c o m m u n i t i e s w o u l d have a s t r o n g sense o f o w n e r s h i p a n d a 
c lea r l y d e f i n e d r e s p o n s i b i l i t y t o manage t h e i r o w n resources. Ea r l i e r expe r iences
d r a w n f r o m var ious w a t e r s h e d p ro j ec t s have i n d i c a t e d t h a t a s t ra igh t j acke t
a p p r o a c h w i l l n o t y i e l d t h e d e s i r e d resu l t s a n d t h a t t h e j o i n i n g u p o f i n d i v i d u a l
a n d c o m m u n i t y - b a s e d i n t e r v e n t i o n s are essent ia l f o r des i rab le o u t c o m e s . M u l t i -
d i s c i p l i na r y t e a m s are i n v o l v e d t o p r o v i d e a l l t h e t e c h n i c a l e x p e r t i s e t o so lve t h e
p r o b l e m s a t c o m m u n i t y l eve l . T h e bene f i t s are t r a n s p a r e n t a n d d i s t r i b u t e d w e l l
a m o n g t h e c o m m u n i t y m e m b e r s i n c l u d i n g w o m e n . F u r t h e r , t r anspa rency o f t h e
n e w m o d e l s w o u l d a l l o w t h e c o m m u n i t y m e m b e r s t o b e aware o f t h e bene f i t s
ga ined f r o m p a r t i c i p a t i o n i n eve ry aspect o f t h e p r o g r a m . T h i s encourages t h e
w a t e r s h e d c o m m u n i t y t o inves t m o r e i n l a n d a n d w a t e r conse rva t i on techno log ies
t h e r e b y ensu r i ng l o n g - t e r m bene f i t s a n d i m p r o v e d l i v e l i h o o d s v i a ho l i s t i c a n d
m o r e i n t e g r a t e d i n t e r v e n t i o n s t h a t g o b e y o n d resource conse rva t i on . T h u s ,
w a t e r s h e d m a n a g e m e n t a n d w a t e r ha rves t ing i s o f t e n c o n s i d e r e d as an e n t r y
p o i n t f o r i m p r o v e d l i ve l i hoods i n d r o u g h t - p r o n e reg ions. F igure 1 shows t h e
e v o l u t i o n o f t h e w a t e r s h e d a p p r o a c h i n I n d i a ove r t i m e .
T h e w a t e r s h e d d e v e l o p m e n t p r o g r a m i s n o w p l a n n e d , i m p l e m e n t e d ,
m o n i t o r e d a n d m a i n t a i n e d b y t h e w a t e r s h e d c o m m u n i t i e s . T o b r i n g a b o u t
u n i f o r m i t y i n p r o g r a m s b e i n g i m p l e m e n t e d b y va r ious agencies i n I n d i a ,
t h e W a t e r s h e d A reas ' R a i n f e d A g r i c u l t u r a l S y s t e m s A p p r o a c h ( W A R A S A -
Jan Sahbhagita) gu ide l i nes have b e e n b r o u g h t o u t i n c o n f o r m i t y w i t h t h e
" C o m m o n A p p r o a c h / P r i n c i p l e s f o r W a t e r s h e d D e v e l o p m e n t " agreed u p o n b y
t h e M i n i s t r i e s o f A g r i c u l t u r e a n d R u r a l D e v e l o p m e n t , G O I .
N W D P R A has b e e n r e s t r u c t u r e d d u r i n g t h e I X F ive Year P lan w i t h g rea te r
d e c e n t r a l i z a t i o n a n d c o m m u n i t y p a r t i c i p a t i o n , h i ghe r degree o f f l e x i b i l i t y i n
cho ices o f t e c h n o l o g y a n d su i t ab le i n s t i t u t i o n a l a r r a n g e m e n t s f o r e n s u r i n g l o n g -
t e r m sus ta inab i l i t y . A n area o f 2 . 7 6 m h a has b e e n t r e a t e d w i t h a n e x p e n d i t u r e
o f Rupees 9 1 0 8 m i l l i o n ( ~ U S $ 2 0 7 m i l l i o n ) d u r i n g t h e I X F ive Year P lan p e r i o d
(Joshi e t a l . 2 0 0 4 ) .
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Experiences and lessons learnt
A l t h o u g h t h e w a t e r s h e d p r o g r a m s i n I n d i a w e r e i n i t i a t e d m o r e t h a n f o u r
decades ago, ac t i v i t i es b e c a m e m o r e v i g o r o u s o n l y a f t e r t h e 1 9 9 0 s . T h e
w a t e r s h e d p r o g r a m s c o v e r e d d i f f e r e n t agroeco log ica l reg ions o f t h e c o u n t r y a n d
t h e i r n a t u r e a n d scope w e r e c o n t i n u o u s l y m o d i f i e d . T h e S u k h o m a j r i w a t e r s h e d
m a n a g e m e n t p r o j e c t , one o f t h e o l d e s t t h a t has b e e n i m p l e m e n t e d , has
p r o v i d e d severa l n e w ins igh ts a n d c o n c e p t s o f d e v e l o p i n g f a r m a n d f o res t l ands
t o g e t h e r w i t h peop le ' s p a r t i c i p a t i o n ( G r e w a l e t a l . 1 9 9 5 ) . T h e lessons f r o m
t h i s p r o j e c t s t i m u l a t e d a n d i n s p i r e d n e w w a y s o f t h i n k i n g a n d i m p l e m e n t a t i o n
o f I W M p r o j e c t s . I t also r e - o r i e n t e d t h e f o c u s f r o m c o n s e r v a t i o n t o c o m m u n i t y
p a r t i c i p a t i o n a n d i m p r o v e m e n t o f peop le ' s l i v e l i h o o d s .
O n t h e o t h e r h a n d , d e s p i t e t h e l o n g h i s t o r y o f w a t e r s h e d d e v e l o p m e n t
p r o g r a m s i n I n d i a t h e r e w e r e n o s y s t e m a t i c a n d large-scale i m p a c t assessment
s tud ies o n p e r f o r m a n c e o f w a t e r s h e d p r o g r a m s . T h e r e was a l ack o f p r o p e r
i n d i c a t o r s a n d e v a l u a t i o n m e t h o d s t o assess t ang ib l e a n d n o n - t a n g i b l e e c o n o m i c ,
soc ia l a n d sus ta i nab i l i t y bene f i t s f r o m t h e w a t e r s h e d p r o g r a m s . T h e m i d - t e r m
appra isa l b y t h e I X P lan o f P l a n n i n g C o m m i s s i o n ( P P C ) , G O I , o f t h e w a t e r s h e d
p r o g r a m , exp ressed sa t i s fac t i on a b o u t bene f i c i a l i m p a c t s o n resou rce conserva-
t i o n , i nc reased c r o p p r o d u c t i v i t y , c r o p i n tens i t y , f a r m i n g s y s t e m d i v e r s i f i c a t i o n
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Figure 1. Evolution of watershed management approaches in India. 
a n d e m p l o y m e n t . H o w e v e r , i t was n o t e d t h a t increase i n a g r i c u l t u r a l p r o d u c t i o n
d i d n o t last f o r m o r e t h a n 2 years . S t r u c t u r e s w e r e a b a n d o n e d because o f t h e
lack o f m a i n t e n a n c e a n d t h e r e was n o m e c h a n i s m t o l o o k a f t e r c o m m o n lands.
Subsequen t l y , t h e p r o j e c t s f a i l e d t o genera te sus ta i nab i l i t y d u e t o f a i l u r e o f
g o v e r n m e n t agencies t o i n v o l v e p e o p l e ( G O l 2 0 0 1 ) . K e r r e t a l . ( 2 0 0 2 ) also
r e p o r t e d t h a t t h e e x t e n t o f success o f w a t e r s h e d p r o j e c t s i s d e t e r m i n e d b y t h e
e x t e n t o f p e o p l e ' s p a r t i c i p a t i o n . O f a l l t h e w a t e r s h e d p r o j e c t s , p r o j e c t s t h a t
e m p h a s i z e d p a r t i c i p a t i o n a n d s o u n d t e c h n i c a l i n p u t p e r f o r m e d t h e bes t . S w a r n
L a t a a n d S a m r a ( 2 0 0 1 ) r e p o r t e d t h a t bene f i c i a r y p a r t i c i p a t i o n inc reased a s t h e
p r o j e c t p rog ressed c h r o n o l o g i c a l l y f r o m t h e p l a n n i n g t o i m p l e m e n t a t i o n a n d
m a i n t e n a n c e stages. G e n d e r i n e q u a l i t i e s w e r e n o t f u l l y e l i m i n a t e d .
Based o n q u a l i t a t i v e assessment o f t h e i m p a c t s o f t h e DPAP, H a n u m a n t
Rao ( 2 0 0 0 ) r e p o r t e d a n ove ra l l po s i t i v e a n d s ign i f i can t i m p a c t o f t h e p r o g r a m .
F a r r i n g t o n e t a l . ( 1 9 9 9 ) also p r o v i d e d a n o v e r v i e w o f t h e d o c u m e n t e d i m p a c t
o f w a t e r s h e d d e v e l o p m e n t i n I n d i a . Resu l ts i n d i c a t e t h a t success fu l p r o j e c t s
have i n f a c t r e d u c e d r a i n w a t e r r u n o f f and recha rged g r o u n d w a t e r aqu i f e r s ,
i m p r o v e d d r i n k i n g w a t e r supp ly , i nc reased i r r i g a t e d area, changed c r o p p i n g
p a t t e r n , i nc reased c r o p i n tens i t y , e n h a n c e d a g r i c u l t u r a l p r o d u c t i v i t y , i nc reased
ava i l ab i l i t y o f f u e l a n d f o d d e r , a n d i m p r o v e d so i l f e r t i l i t y . H o w e v e r , t h e i m p a c t
o f t hese p r o j e c t s on s tab i l i z i ng t h e y i e l d s i s less clear. Pa la insamy e t a l . ( 2 0 0 2 )
r e p o r t e d t h a t t h e w a t e r s h e d p r o g r a m d i d n o t p e r f o r m w e l l i n t e r m s o f c o n t r o l l i n g
rese rvo i r s i l t a t i o n , m i t i g a t i n g t h e i m p a c t o f d r o u g h t a n d i m p r o v i n g / s t a b i l i z i n g
t h e p r o d u c t i o n o f c rops (such as pu lses a n d o i l seeds) t h a t are genera l l y g r o w n
i n r a i n f e d areas. T h e p r o d u c t i o n o f r a i n f e d c rops f l u c t u a t e d d e p e n d i n g o n t h e
p a t t e r n a n d q u a n t i t y o f r a i n f a l l .
A j o i n t s t u d y c o n d u c t e d b y I C R I S A T a n d t h e I n t e r n a t i o n a l W a t e r
M a n a g e m e n t I n s t i t u t e ( I W M I ) has assessed t h e p e r f o r m a n c e o f w a t e r s h e d
p r o g r a m s i n I n d i a by e m p l o y i n g meta -ana lys i s (Joshi e t a l . 2 0 0 5 ) . A r e v i e w
o f 3 1 1 w a t e r s h e d p r o g r a m s i n I n d i a revea led t h a t t h e m e a n bene f i t - cos t r a t i o
o f t h e w a t e r s h e d p r o g r a m i n t h e c o u n t r y was q u i t e m o d e s t a t 2 .14 (F igure
2 ) . T h e i n t e r n a l r a te o f r e t u r n was 2 2 % , w h i c h i s c o m p a r a b l e w i t h m a n y
r u r a l d e v e l o p m e n t a l p r o g r a m s . T h e w a t e r s h e d p r o g r a m s gene ra ted e n o r m o u s
e m p l o y m e n t o p p o r t u n i t i e s , a u g m e n t e d i r r i g a t e d area, c r o p p i n g in tens i t y , a n d
c o n s e r v e d so i l a n d w a t e r resources . T h e w a t e r s h e d p r o g r a m s p e r f o r m e d b e t t e r
i n areas w i t h r a i n f a l l r ang ing b e t w e e n 7 0 0 - 1 0 0 0 m m , w h e n j o i n t l y i m p l e m e n t e d
b y s ta te a n d c e n t r a l g o v e r n m e n t s , t a r g e t e d t o l o w and m e d i u m i n c o m e reg ions ,
a n d i n v o l v e d ac t i ve p a r t i c i p a t i o n o f t h e c o m m u n i t i e s . T h e s t u d y c o n c l u d e d t h a t
t h e w a t e r s h e d p r o g r a m was s i l e n t l y r e j u v e n a t i n g a n d d i v e r s i f y i n g a g r i c u l t u r e i n t o
h i gh - va l ue p r o d u c t s i n t h e r a i n f e d areas. I t was n o t e d t h a t lack o f a p p r o p r i a t e
i n s t i t u t i o n a l s u p p o r t t o s u c h p r o m i s i n g approaches was i m p e d i n g t h e t a p p i n g
o f p o t e n t i a l bene f i t s assoc ia ted w i t h these p rog rams .
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Figure 2. Distribution of watersheds (% ) according to BCR. 
Josh i e t a l . ( 2 0 0 4 ) s t u d i e d t h e p o l i c y a n d i n s t i t u t i o n a l c o n s t r a i n t s t o
sus ta inab le w a t e r s h e d m a n a g e m e n t i n I n d i a . T h e pape r h i g h l i g h t e d t h e
f o l l o w i n g issues f o r sus ta inab le w a t e r s h e d m a n a g e m e n t : ( 1 ) M a r k e t f a i l u res
a n d e x t e r n a l i t i e s , (2 ) I n c e n t i v e p r o b l e m s f o r c o l l e c t i v e a c t i o n i n m a n a g e m e n t
o f c o m m o n p r o p e r t y resources , ( 3 ) I n c e n t i v e p r o b l e m s f o r p r i v a t e i n v e s t m e n t
i n w a t e r s h e d m a n a g e m e n t . I t also d i scussed t h e n e e d f o r i n n o v a t i v e p o l i c y a n d
i n s t i t u t i o n a l a r r a n g e m e n t s t o address t h e i n c e n t i v e p r o b l e m s a n d i n t e r n a l i z e t h e
e x t e r n a l i t i e s . T h e m o s t i m p o r t a n t po l i c i es a n d p r o g r a m s l a u n c h e d b y t h e G O I
t h a t a f f e c t t h e success o f w a t e r s h e d p r o g r a m s are t h e N a t i o n a l A g r i c u l t u r a l
Pol icy, W a t e r Pol icy, L a n d Pol icy, Fores t Po l i cy a n d t h e W a t e r s h e d D e v e l o p m e n t
G u i d e l i n e s .
T h e annua l b u d g e t o f t h e va r ious ongo ing n a t i o n a l , b i l a t e r a l a n d
i n t e r n a t i o n a l l y a i d e d w a t e r s h e d d e v e l o p m e n t p r o j e c t s i n I n d i a i s e s t i m a t e d a t
U S $ 5 0 0 m i l l i o n p e r year ( F a r r i n g t o n e t a l . 1 9 9 9 ) . A s t r o n g c o m m i t m e n t b y
t h e G O I a n d g o o d p o l i c y s u p p o r t f o r t h e w a t e r s h e d p r o g r a m have a t t r a c t e d
a w i d e s p r e a d r e c o g n i t i o n o f t h e r o l e t h a t t h e w a t e r s h e d p r o g r a m s c o u l d p l ay
i n a g r i c u l t u r e a n d m a n a g e m e n t o f t h e n a t u r a l r esou rce base i n t h e d r y l a n d s .
Ava i l ab le e s t i m a t e s i n d i c a t e d t h a t b y t h e e n d o f t h e I X P lan i n 2 0 0 2 , a b o u t
2 7 . 5 m i l l i o n h a w o u l d have b e e n c o v e r e d u n d e r t h e w a t e r s h e d p r o g r a m s (Josh i
e t a l . 2 0 0 4 ) . T h i s i s a p p r o x i m a t e l y 2 5 % o f t h e p o t e n t i a l area f o r w a t e r s h e d
d e v e l o p m e n t i n t h e r a i n f e d reg ions .
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The consortium approach for integrated watershed
management
W a t e r s h e d research w o r k s t a r t e d a t I C R I S A T i n 1 9 7 4 - 7 5 , w h i c h was
o p e r a t i o n a l l y p e r f e c t e d ove r several years . I m p r o v e d w a t e r s h e d m a n a g e m e n t
y i e l d e d imp ress i ve successes b o t h o n research f a r m s a n d f a r m e r s ' f i e l d s . A n
i n s t i t u t i o n a l i n n o v a t i o n f o r sus ta inab le a n d e f f i c i e n t m a n a g e m e n t o f n a t u r a l
resources i n t h e S A T has e m e r g e d f r o m t h e lessons l e a r n t f r o m t h e l o n g - t e r m
w a t e r s h e d - b a s e d research c o n d u c t e d b y I C R I S A T i n p a r t n e r s h i p w i t h N A R S
( W a n i e t a l . 2 0 0 2 a n d W a n i e t a l . 2 0 0 3 ) . T h e a p p r o a c h u n d e r p i n s a s t ra teg ic
a l l iance o f a c o a l i t i o n o f ac to rs ( c o n s o r t i u m ) t h a t f ac i l i t a tes conve rgence a n d
c o o r d i n a t i o n o f t a r g e t e d i n t e r v e n t i o n s t o genera te c o m p l e m e n t a r y bene f i t s
f o r t h e loca l c o m m u n i t y . T h e convergence m o d e l also u n d e r p i n s peop le ' s
p a r t i c i p a t i o n a n d e m p o w e r m e n t o f t h e s takeho lde rs a s a n i n teg ra l p a r t o f
t h e n e w I W M m o d e l . T h e m o d e l i s a ho l i s t i c sys tems a p p r o a c h a n d re l ies
o n c o l l e c t i v e and c o m p l e m e n t a r y e f f o r t s o f t h e var ious ac to rs t o address
t h e c o m p l e x p r o d u c t i o n , resource m a n a g e m e n t a n d l i v e l i h o o d p r o b l e m s i n
wa te r sheds .
I n each i m p l e m e n t a t i o n zone , a long w i t h I C R I S A T , a c o n s o r t i u m o f
pa r t ne rs w i t h c o m p l e m e n t a r y c o m p e t e n c i e s t h a t i n c l u d e d n o n - g o v e r n m e n t a l
o rgan iza t ions , a g r i c u l t u r a l un ive rs i t i es , na t i ona l research i n s t i t u t i o n s , advanced
research i n s t i t u t i o n s , a n d f a r m e r s ' g roups was f o r m e d . A m o n g o the rs , t h e
pa r tne rs i n c l u d e d t h e C e n t r a l Research I n s t i t u t e f o r D r y l a n d A g r i c u l t u r e
( C R I D A ) ; t h e I n d i a n I n s t i t u t e o f S o i l Sc ience ( I I S S ) ; t h e N a t i o n a l R e m o t e
Sens ing A g e n c y ( N R S A ) ; S t a t e G o v e r n m e n t s o f A n d h r a P radesh , M a d h y a
Pradesh a n d Ra jas than; t h e V i e t n a m A g r i c u l t u r a l Sc iences I n s t i t u t e ( V A S I ) ;
t h e T h a i Roya l D e p a r t m e n t o f A g r i c u l t u r e a n d t h e Roya l D e p a r t m e n t o f L a n d
D e v e l o p m e n t ; G u i z h o u A c a d e m y o f A g r i c u l t u r a l Sc iences; Y u n n a n A c a d e m y
o f A g r i c u l t u r a l Sc iences ; t h e M i c h i g a n S t a t e U n i v e r s i t y ( M S U ) ; a n d t h e
U n i v e r s i t y o f G e o r g i a .
T h e i m p o r t a n t f ea tu res o f t h e n e w a p p r o a c h , w h i c h are d i s t i n c t l y d i f f e r e n t
f r o m ear l ie r m o d e l s , are as f o l l o w s :
• Fac i l i ta tes t h e p a r t i c i p a t i o n o f bene f i c ia r ies t h r o u g h c o o p e r a t i v e m o d e , a n d
n o t t h r o u g h c o n t r a c t u a l m o d e ,
• Uses n e w sc ience too l s i ns tead o f r e p l i c a t i n g d i f f e r e n t c o m p o n e n t s , f o r
m a n a g e m e n t and m o n i t o r i n g o f changes i n t h e w a t e r s h e d ,
• Focuses on i m p r o v i n g t h e l i v e l i h o o d s o f t h e p e o p l e t h r o u g h a h o l i s t i c sys tems
a p p r o a c h r a t h e r t h a n m e r e l y address ing so i l a n d w a t e r c o n s e r v a t i o n ,
• T h e c o n s o r t i u m o f va r ious i n s t i t u t i o n s fac i l i t a tes t e c h n i c a l b a c k s t o p p i n g ,
m o t i v a t i o n o f bene f i c ia r ies a n d d e v e l o p m e n t o f i n p u t a n d o u t p u t m a r k e t s ,
• A l l o w s se l f - re l i ance o f t h e s m a l l h o l d e r f a r m e r s w i t h m i n i m a l i n i t i a l s u p p o r t
i n t h e p r o v i s i o n o f n e w techno log ies f o r e v a l u a t i o n a n d a d a p t a t i o n ,
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• I d e n t i f i e s a n d r e c o m m e n d s l o w - c o s t a n d p r o f i t a b l e so i l a n d w a t e r c o n s e r v a t i o n
m e a s u r e a n d s t r u c t u r e s t h a t h e l p genera te q u i c k i n c o m e bene f i t s t o
bene f i c ia r ies ,
• Fac i l i t a tes i d e n t i f i c a t i o n and i n t e g r a t i o n o f sc ien t i f i c k n o w l e d g e w i t h t r a d i t i o n a l
i n d i g e n o u s k n o w l e d g e f o r e f f i c i e n t m a n a g e m e n t o f n a t u r a l resources ,
• Fac i l i t a tes g e n e r a t i o n a n d d i ve r s i f i ca t i on o f p r i v a t e bene f i t s t h r o u g h n e w
cu l t i va r s a n d l a n d a n d w a t e r conse rva t i on measures f o r ra is ing p r o d u c t i v i t y
o n i n d i v i d u a l f a r m s a long w i t h c o m m u n i t y - b a s e d so i l a n d w a t e r c o n s e r v a t i o n
measures ,
• Fac i l i t a tes l e a r n i n g a n d adap t i ve m a n a g e m e n t t h r o u g h d y n a m i c m o n i t o r i n g
a n d e v a l u a t i o n b y t h e s takeho lde rs ,
• E m p o w e r s i n d i v i d u a l s a n d c o m m u n i t i e s i n t h e w a t e r s h e d a n d s t reng thens
v i l lage i n s t i t u t i o n s f o r m a n a g i n g t h e w a t e r s h e d p r o g r a m .
U n l i k e t h e s u p p l y - d r i v e n a p p r o a c h o f t h e past , t h e n e w a p p r o a c h re l ies
o n f a c i l i t a t i n g k n o w l e d g e - b a s e d a n d d e m a n d - d r i v e n t e c h n o l o g y exchange t o
s t i m u l a t e loca l i n n o v a t i o n f o r se l f - re l i ance a n d e m p o w e r m e n t o f t h e c o m m u n i t y
a n d i ts serv ice p r o v i d e r s .
T h e i m p a c t s o f t h e p a r t i c i p a t o r y c o n s o r t i u m m o d e l
T h e n e w m o d e l was f i r s t i n i t i a t e d a n d eva lua ted i n A d a r s h a W a t e r s h e d ,
Ko thapa l l y , Ranga R e d d y d i s t r i c t , A n d h r a Pradesh , I n d i a . U s i n g a c o m b i n a t i o n
o f i nd igenous a n d i m p r o v e d techno log ies , m u l t i p l e i n t e r v e n t i o n s such a s l o w -
cos t so i l a n d w a t e r conse rva t i on s t r u c t u r e s , e n v i r o n m e n t - f r i e n d l y n u t r i e n t
m a n a g e m e n t o p t i o n s , e c o - f r i e n d l y pes t a n d disease c o n t r o l , c r o p d i v e r s i f i c a t i o n
w i t h l egumes , a n d i m p r o v e d g r o u n d w a t e r m a n a g e m e n t w e r e des igned and
i m p l e m e n t e d b y t h e c o m m u n i t i e s . I n a d d i t i o n , i n c o m e - g e n e r a t i n g o p t i o n s f o r
landless f a r m e r s w e r e i n t r o d u c e d t o enhance t h e e q u i t y i m p a c t s o f w a t e r s h e d
i n t e r v e n t i o n s . H i g h va lue c rops , p r o f i t a b l e c r o p p i n g sys tems a n d n o n - f a r m
i n c o m e - g e n e r a t i n g o p t i o n s o f f e r e d h ighe r i ncen t i ves f o r landless laborers ,
w o m e n a n d y o u t h t o p a r t i c i p a t e i n w a t e r s h e d ac t i v i t i es . T h e i m p a c t was
m o n i t o r e d a n d assessed us ing da ta o n c r o p p r o d u c t i v i t y , h o u s e h o l d i n c o m e ,
g r o u n d w a t e r recharge , r u n o f f , a n d so i l a n d n u t r i e n t loss. A u t o m a t i c w e a t h e r
s ta t i ons , sa te l l i t e i m a g e r y a n d geograph ica l i n f o r m a t i o n s y s t e m w e r e used t o
c o m p l e m e n t t h e m o n i t o r i n g . T h e g r o w i n g p e r i o d a n d d r y spel ls a t w a t e r s h e d
leve l w e r e c h a r a c t e r i z e d a n d t h e m o i s t u r e ava i l ab i l i t y was m o n i t o r e d us ing a 
w a t e r ba lance a p p r o a c h d u r i n g t h e kharif 2 0 0 3 ( W a n i e t a l . 2 0 0 4 ) .
T h e resu l t s s h o w t h a t a t Ko thapa l l y , g r o u n d w a t e r leve ls i m p r o v e d b y 5 t o
6 m a n d g reen c o v e r i nc reased f r o m 129 h a i n 1 9 9 6 t o 2 0 0 h a i n 2 0 0 0 . T h e
so i l a n d w a t e r m a n a g e m e n t measures i n t h e t r e a t e d w a t e r s h e d i n c l u d e d f i e l d
b u n d i n g , gully p l ugg ing a n d c h e c k d a m s across t h e m a i n w a t e r c o u r s e . T h e r e
was a s ign i f i can t r e d u c t i o n i n t h e r u n o f f f r o m t h e t r e a t e d w a t e r s h e d c o m p a r e d
Table 1. Seasonal rainfall, runoff and soil loss from the Adarsha sub-watershed.
Year
Rainfall
(mm)
Runoff (mm) Soil loss (t/ha)
Untreated Treated Untreated Treated
2000 1161 118 65 4.17 1.46
2001 612 31 22 1.48 0.51
2002 464 13 0 0.18 0
2003 689 76 44 3.20 1.10
2004 667 126 39 3.53 0.53
t o t h a t o f t h e u n t r e a t e d w a t e r s h e d (Table 1) . I n t h e h i g h r a i n f a l l year ( 2 0 0 0 ) ,
r u n o f f f r o m t h e t r e a t e d w a t e r s h e d was 4 5 % less t h a n t h e u n t r e a t e d . A d o p t i o n
o f i m p r o v e d c r o p m a n a g e m e n t t echno log ies have inc reased c r o p y ie l ds
s ign i f i can t l y - ma ize by 2 . 2 - 2 . 5 t i m e s and s o r g h u m by 2 . 3 - 3 . 0 t i m e s ( W a n i e t
a l . 2 0 0 3 a ) . I n t e r c r o p p e d p igeonpea y i e l d inc reased b y 4 - 5 t i m e s (Table 2 ) .
T h e c o a l i t i o n o f p r o j e c t pa r t ne r s i d e n t i f i e d a n d i n i t i a t e d t h e t r a i n i n g ,
p r o d u c t i o n , s torage a n d usage o f Helicoverpa nuc lea r po l yhed ros i s v i rus ( H N P V )
o n d i f f e r e n t c rops f o r m i n i m i z i n g pest damage. T h e f a r m e r s q u i c k l y a d o p t e d
t h e techno logy , p r o d u c e d 2 , 0 0 0 la rva l e q u i v a l e n t (LE) o f H N P V , a n d used i t
o n c o t t o n , p igeonpea and c h i c k p e a c rops . T h e s h i f t i n c r o p p i n g s y s t e m f r o m
c o t t o n t o m a i z e / p i g e o n p e a r e s u l t e d i n r e d u c i n g t h e use o f c h e m i c a l pes t i c ides
w o r t h U S $ 4 4 t o 6 6 p e r hec ta re . C o n s e q u e n t l y , i n c o m e f r o m a l t e rna te c r o p p i n g
sys tems inc reased. K e y change agents s u c h as w a t e r s h e d c o m m i t t e e m e m b e r s
and a g r i c u l t u r a l a n d e x t e n s i o n o f f i c ia ls w e r e t r a i n e d o n d i f f e r e n t aspects o f
I W M . Spec ia l emphas is was g i ven t o inc reas ing awareness o f n e w m a n a g e m e n t
o p t i o n s a m o n g w o m e n f a r m e r s , as t h e y p lay a k e y ro le i n t h e a d o p t i o n o f
n e w techno log ies . W o m e n w e r e t r a i n e d i n v e r m i c o m p o s t i n g techno logy , a n d
Table 2. Average crop yields with improved technologies in Adarsha watershed, Kothapally,
1999-2003.
Crop
1998
Baseline
Yield (kg ha-1)
1999 2000 2001 2002 2003
Sole maize 1500 3250 3750 3300 3480 3290
Intercropped maize - 2700 2790 2800 3080 3130
(Traditional) 700 1600 1600 1800 1950
Intercropped pigeonpea 190 640 940 800 720 950
(Traditional) 200 180 - - -
Sole sorghum 1070 3050 3170 2600 2425 2290
Intercropped sorghum - 1770 1940 2200 - 2110
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e d u c a t e d y o u t h w e r e t r a i n e d i n s k i l l e d ac t i v i t i es s u c h a s H N P V p r o d u c t i o n a n d
v e r m i c o m p o s t i n g , w h i c h e n a b l e d t h e m t o genera te i n c o m e s . A d a r s h a w a t e r s h e d
has se r ved a s a b e n c h m a r k w a t e r s h e d i n d e m o n s t r a t i n g t h e bene f i t s o f I W M
t h a t a t t r a c t e d t h e a t t e n t i o n o f f a r m e r s f r o m t h e n e a r b y w a t e r s h e d s o f Ranga
R e d d y d i s t r i c t a n d A d i l a b a d d i s t r i c t .
T h e success o f t h e m o d e l w a t e r s h e d s a t t r a c t e d t h e a t t e n t i o n o f t h e As ian
D e v e l o p m e n t B a n k f o r sca l ing u p ac t i v i t i es i n I n d i a , C h i n a , n o r t h e a s t T h a i l a n d ,
and n o r t h e r n V i e t n a m . T h e G o v e r n m e n t o f A n d h r a P radesh , f i nanc ia l l y
s u p p o r t e d b y t h e D e p a r t m e n t f o r I n t e r n a t i o n a l D e v e l o p m e n t ( D F I D ) o f t h e
U K G o v e r n m e n t , se l ec ted t h e p a r t i c i p a t o r y - c o n s o r t i u m m o d e l f o r p r o m o t i n g
I W M i n f i ve t a rge t d i s t r i c t s t h r o u g h t h e A n d h r a P radesh Ru ra l L i v e l i h o o d s
P r o g r a m ( A P R L P ) . T h e S i r D o r a b j i T A T A T r u s t d e c i d e d t o p r o m o t e t h e m o d e l
t o t h e s ta tes o f M a d h y a Pradesh a n d Ra jas than i n I n d i a i n o r d e r t o m i n i m i z e t h e
l a n d d e g r a d a t i o n and i m p r o v e r u r a l l i v e l i h o o d s t h r o u g h t e c h n i c a l b a c k s t o p p i n g
f r o m t h e I C R I S A T - l e d c o n s o r t i u m . Bene f i t s r e c o r d e d f r o m va r ious w a t e r s h e d
i n t e r v e n t i o n s i n t hese l oca t i ons are s u m m a r i z e d be low .
Improved land, soil and water management practices
I m p r o v e d l a n d m a n a g e m e n t p rac t i ces s u c h a s B r o a d - B e d a n d F u r r o w (BBF)
o n Ver t i so l s a n d A l f i so l s i n va r ious s t u d y s i tes e n h a n c e d so i l m o i s t u r e c o n t e n t ,
inc reased i n f i l t r a t i o n , a n d r e d u c e d r u n o f f d u r i n g t h e c r o p g r o w t h p e r i o d . C r o p
y i e l d s have inc reased b y 1 0 - 4 0 % t h r o u g h e n h a n c e d r a i n w a t e r use e f f i c iency . A t
L a l a t o r a w a t e r s h e d i n M a d h y a Pradesh , t h e seasonal r u n o f f f r o m t h e t r e a t e d
w a t e r s h e d w a s 5 5 m m c o m p a r e d t o 2 9 1 m m f r o m t h e u n t r e a t e d w a t e r s h e d .
A t Tad F a w a t e r s h e d , T h a i l a n d , less t h a n h a l f o f seasonal r u n o f f ( 1 9 4 m m )
w a s r e c o r d e d f r o m t h e w a t e r s h e d u n d e r i m p r o v e d ( f r u i t t rees a n d seasonal
c rops ) l a n d use s y s t e m c o m p a r e d t o t h e w a t e r s h e d w i t h c o n v e n t i o n a l (seasonal
c r o p ) l a n d use s y s t e m ( 4 7 3 m m ) . I m p r o v e d w a t e r s h e d t echno log ies w e r e also
q u i t e e f f e c t i v e i n r e d u c i n g so i l loss. I m p r o v e d t echno log ies r e c o r d e d 7 0 %
l o w e r seasonal so i l loss c o m p a r e d t o u n t r e a t e d w a t e r s h e d a t La la to ra . S im i l a r l y ,
a t Tad Fa w a t e r s h e d , t h e seasonal so i l loss f r o m u n t r e a t e d w a t e r s h e d was
15.4 t ha - 1 c o m p a r e d to 1 0 . 3 1 ha - 1 f r o m t h e t r e a t e d w a t e r s h e d . M a j o r i m p a c t o f
i m p r o v e d w a t e r s h e d techno log ies was seen i n t h e g r o u n d w a t e r recharge. T h e
g r o u n d w a t e r l eve l rose by 5 .75 m i n t r e a t e d w a t e r s h e d a t L a l a t o r a c o m p a r e d t o
g r o u n d w a t e r l eve l i n u n t r e a t e d w a t e r s h e d . I m p r o v e m e n t o f m a r g i n a l lands w i t h
a p p r o p r i a t e m a n a g e m e n t r e s u l t e d i n b i o d i v e r s i t y i m p r o v e m e n t a s ach ieved i n
B u n d i , w h i c h i s a v e r y d r y w a t e r s h e d i n Ra jas than, I n d i a .
A t T h a n h H a w a t e r s h e d , n o r t h e r n V i e t n a m , t h e use o f p o l y e t h y l e n e a n d
s t r a w m u l c h inc reased t h e so i l t e m p e r a t u r e b y 2 - 3 ° C i n a u t u m n - w i n t e r a n d
1 - 2 ° C i n sp r i ng a t 1 0 c m d e p t h a n d c o n t r i b u t e d t o t h e m a i n t e n a n c e o f so i l
m o i s t u r e i n t h e e n t i r e so i l p r o f i l e ( L o n g e t a l . 2 0 0 3 ) . Fa rmers ha rves ted 7 1 t o
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1 0 0 % m o r e g r o u n d n u t i n t h e w a t e r s h e d b y us ing i m p r o v e d cu l t i va r , so i l , wa te r ,
n u t r i e n t a n d pes t m a n a g e m e n t o p t i o n s . Fa rmers i n t h e s u r r o u n d i n g areas are
a d o p t i n g t h i s t echno logy .
I n t r o d u c t i o n o f i m p r o v e d c r o p cu l t ivars a n d c r o p p i n g
s y s t e m s
I m p r o v e d cu l t i va r s o f soybean , g r o u n d n u t , w h e a t , p i geonpea , c h i c k p e a ,
s o r g h u m , pea r l m i l l e t , ma ize , vegetab les a n d m u n g bean w e r e eva lua ted
f o r large-scale c u l t i v a t i o n w i t h i m p r o v e d S W N M o p t i o n s . A t La la to ra , t h e
i n t e r v e n t i o n o f c h i c k p e a var ie t ies I C C V 10, I C C V 2 a n d I C C C 3 7 inc reased
p r o d u c t i o n b y 4 % t o 5 0 % ( 9 5 7 t o 1 4 7 1 k g h a - 1 ) ove r l oca l var ie t ies . S im i l a r l y ,
i n o t h e r b e n c h m a r k w a t e r s h e d s , c r o p p r o d u c t i v i t y inc reased b y 1 0 t o 5 0 %
t h r o u g h a d o p t i o n o f h i g h - y i e l d i n g cu l t i va rs . I n Tad F a w a t e r s h e d o f n o r t h e a s t
T h a i l a n d , ma ize y i e l d inc reased b y 2 7 t o 3 4 % over a ma i ze -ma ize s y s t e m w h e n
p r e c e d e d b y sho r t d u r a t i o n l egumes (b lack g r a m , r i ce bean , and s u n h e m p ) . A t
T h a n h H a w a t e r s h e d , V i e t n a m , m u n g b e a n - g r o u n d n u t - w a t e r m e l o n , m u n g b e a n -
soybean-wa te r m e l o n and g r o u n d n u t - w a t e r m e l o n c ropp ing systems p r o v i d e d t h e
highest i n c o m e (262 to 268%) over t h e t rad i t i ona l ma ize-maize c r o p p i n g s y s t e m .
I n Ra jas than, a s h o r t - d u r a t i o n p igeonpea , w i t h b e t t e r d r o u g h t - t o l e r a n c e and
n i t r o g e n - f i x i n g capab i l i t y , was i n t r o d u c e d in t h r e e d i s t r i c t s and was a great
success i n t h e v e r y f i r s t year. A b o u t 100 f a r m e r s p a r t i c i p a t e d i n t h e p r o g r a m
and have ha rves ted u p t o 1 5 0 0 k g ha - 1 . G i v e n t h e l o w so i l f e r t i l i t y a n d d r o u g h t -
p roneness o f t h e r eg i on , p r o d u c t i v i t y v a l u e d a t a b o u t Rs 2 2 , 0 0 0 p e r hec ta re i s
a g o o d a c h i e v e m e n t f o r t h e f a r m e r s .
Micronutrient amendments
D u r i n g basel ine cha rac te r i za t i on , so i l analysis resu l ts s h o w e d t h a t 8 0 t o 1 0 0 %
f a r m e r s ' f i e lds w e r e c r i t i c a l l y d e f i c i e n t i n B , Z n a n d S n u t r i e n t s i n a d d i t i o n t o
N a n d P . M i c r o n u t r i e n t a m e n d m e n t s w i t h Z n , B a n d S t o o v e r c o m e d e f i c i e n c y
s h o w e d r e m a r k a b l e gains. I n T h a n h H a w a t e r s h e d , V i e t n a m , m i c r o n u t r i e n t
a p p l i c a t i o n r e s u l t e d in 2 7 % h ighe r p o d y i e l ds ove r f a r m e r s ' p rac t i ce (2 .75 t ha -
1 ) i n g r o u n d n u t . I n t h e La l a to ra w a t e r s h e d o f I n d i a , m i c r o n u t r i e n t a m e n d m e n t s
inc reased t h e n e t p r o f i t b y $ 193 p e r h a i n case o f s o y b e a n - w h e a t s y s t e m ove r t h e
p r o f i t o f $ 3 9 4 p e r h a f r o m t h e f a r m e r s ' p rac t i ce . A t La la to ra , M a d h y a Pradesh ,
t h e e c o n o m i c analysis o f t h e " O n - F a r m Tr ia ls " s h o w e d t h a t i n t e r v e n t i o n o f
c o m b i n e d a p p l i c a t i o n o f b o r o n a n d s u l p h u r y i e l d e d m a x i m u m b e n e f i t w i t h
1:1.8 b e n e f i t - c o s t ra t ios a s c o m p a r e d t o c o n t r o l w i t h t r a d i t i o n a l p rac t i ces
(1 :1 .3 ) a n d t h e bene f i t s t o f a r m e r s inc reased b y 4 9 % (Pat i l e t a l . 2 0 0 3 ) . F a r m e r
p a r t i c i p a t o r y research a n d d e v e l o p m e n t t r ia ls i n A n d h r a Pradesh , M a d h y a
Pradesh , Ra jas than a n d G u j a r a t s h o w e d 3 0 t o 6 0 % increased c r o p y i e l ds d u e
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t o m i c r o n u t r i e n t a m e n d m e n t s (Rego e t a l . 2 0 0 5 ) , w h i c h also i nc reased ra i n f a l l
use e f f i c i e n c y ( R U E ) . I n soybean , t h e R U E was inc reased b y 2 5 % t h r o u g h
m i c r o n u t r i e n t a m e n d m e n t s . T h e h ighes t R U E o f 1 1 7 % w a s obse rved f o r
s o r g h u m . T h e R U E i n t e r m s o f n e t e c o n o m i c r e t u r n s f o r t h e r a i n f e d c rops was
su bs tan t i a l l y h i g h e r b y 1 .5 -1 .75 t i m e s .
Micro-enterprise development and income generating activities
M i c r o - e n t e r p r i s e s s u c h as v i l lage seed banks , v e r m i c o m p o s t i n g , n u r s e r y ra is ing,
p o u l t r y , p igge ry a n d a r t i f i c i a l i n s e m i n a t i o n f o r l i ves tock w e r e i n i t i a t e d t o p r o v i d e
n e w i n c o m e sources f o r t h e p o o r a n d t o d i v e r s i f y p r o d u c t i o n a n d l i v e l i h o o d
o p p o r t u n i t i e s . V i l l age seed banks p r o v i d e d access t o i m p r o v e d var ie t ies i n
t h e v i l lage a t a f f o r d a b l e p r i ces a n d r e d u c e d t h e d e p e n d e n c e o n e x t e r n a l seed
sources. W o m e n S e l f H e l p G r o u p s ( S H G s ) set u p v e r m i c o m p o s t i n g en te rp r i ses .
W o m e n m e m b e r s each earn a b o u t R s 5 0 0 p e r m o n t h . B y b e c o m i n g a n i n c o m e -
ea rn ing m e m b e r o f t h e f am i l y , t h e y w e r e m o r e i n v o l v e d i n t h e d e c i s i o n - m a k i n g
process. C o n s e q u e n t l y , t h e i r soc ia l s ta tus i m p r o v e d . Vege tab le c u l t i v a t i o n ,
n u r s e r y ra is ing , e n h a n c e d m i l k y i e l d s t h r o u g h b e t t e r l i v es tock m a n a g e m e n t ,
i m p r o v e d r u r a l l i ve l i hoods , p a r t i c u l a r l y f o r w o m e n . I n T h a i l a n d and V i e t n a m ,
f a r m e r s ' i n c o m e s w e r e subs tan t i a l l y a u g m e n t e d t h r o u g h p i g , p o u l t r y a n d f i s h
rea r ing .
Rehabilitation of degraded common property resources (CPRs)
T h r o u g h so i l m o i s t u r e conse rva t i on measures a n d c o l l e c t i v e a c t i o n , t h e C P R s
w e r e r e h a b i l i t a t e d w i t h f r u i t t r e e p l a n t a t i o n s a n d grass seed ing i n b e n c h m a r k
si tes in I n d i a . C u s t a r d a p p l e ( A n n o n a spp), ber (Zizyphus spp.), Jatropha and
Pongamia p l an ta t i ons w e r e t e s t e d w i t h c o n t o u r t r e n c h i n g a long w i t h Gliricidia 
p l a n t s on b u n d s to serve as l i ve fences . A v e n u e p l a n t a t i o n was also i n t r o d u c e d
as a p a r t o f t h e a f f o r e s t a t i o n p r o g r a m . For e x a m p l e , t w e n t y - f i v e h u n d r e d f r u i t
t rees a n d t eak p lan t s w e r e p l a n t e d o n t h e f i e l d b u n d s . These e f f o r t s r e s u l t e d i n
e n h a n c e d g r e e n e r y a long w i t h r e d u c e d l a n d d e g r a d a t i o n a n d inc reased c a r b o n
s e q u e s t r a t i o n .
I m p r o v e d so i l a n d w a t e r m a n a g e m e n t a n d c r o p p i n g sys tems ( s o r g h u m /
p i g e o n p e a i n t e r c r o p ) also r e s u l t e d i n h i g h e r c a r b o n s e q u e s t r a t i o n i n Ver t i so l s .
So i l s u p t o 1 2 0 c m d e p t h c o n t a i n e d a b o u t 3 4 % m o r e o rgan ic c a r b o n ( C ) t h a n
t h e t r a d i t i o n a l ( f a l l o w - s o r g h u m ) s y s t e m a n d a ga in o f 3 3 5 kg C ha - 1 p e r yea r
w a s o b t a i n e d ( W a n i e t a l . 2 0 0 3 ) . W h e n r e p l i c a t e d o n a large scale i n A s i a n
a g r i c u l t u r e , s u b s t a n t i a l g l oba l e n v i r o n m e n t a l bene f i t s i n t e r m s o f r e d u c e d
g reenhouse gases a n d g l oba l w a r m i n g w e r e l i k e l y t o b e o b t a i n e d .
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Changes in vegetative cover
W a t e r s h e d i n t e r v e n t i o n s , i f success fu l , w i l l s h o w s ign i f i can t pos i t i ve changes i n
t h e vege ta t i ve cove r o f t h e w a t e r s h e d areas. T h e i m p a c t o f var ious w a t e r s h e d
i n t e r v e n t i o n s o n inc reased v e g e t a t i o n was m o n i t o r e d us ing sa te l l i t e imagery .
T h e N o r m a l i z e d D i f f e r e n c e V e g e t a t i o n I n d e x ( N D V I ) was used t o m o n i t o r t h e
r e s u l t i n g changes. T h e l a n d cove r a n d v e g e t a t i o n d e n s i t y i n A d a r s h a w a t e r s h e d ,
Ko thapa l l y , was m o n i t o r e d us ing t h e I R S - 1 C a n d - 1 D L I S S - I I I images o f
A p r i l 1 9 9 6 a n d A p r i l 2 0 0 0 . T h e analysis revea led t h a t t h e spat ia l e x t e n t o f
m o d e r a t e l y dense v e g e t a t i o n cover d u r i n g pos t ra i ny season h a d increased f r o m
129 h a t o 2 0 0 h a d u r i n g 1 9 9 6 - 2 0 0 0 . A c o m p a r i s o n o f t h e v e g e t a t i o n cover i n
M i l l i w a t e r s h e d , La la to ra , i n V i d i s h a d i s t r i c t o f M a d h y a Pradesh , I n d i a , d u r i n g
1 9 9 7 - 2 0 0 1 , s h o w e d a s ign i f i can t increase i n t h e vege ta t i on cover t o t h e t u n e o f
2 6 9 h a ( 3 , 4 0 2 h a d u r i n g 1997 versus 3 , 6 7 2 h a d u r i n g 2 0 0 1 ) . M u c h o f t h i s c a m e
f r o m r e d u c t i o n i n t h e f a l l o w / b a r r e n lands i n t h e w a t e r s h e d s . T h e s e resu l ts
p r o v i d e d d i r e c t ev idence o f inc reased c u l t i v a t i o n d u r i n g t h e p o s t r a i n y season,
w h i c h i s m a i n l y d u e t o t h e inc reased w a t e r ava i l ab i l i t y i n t h e so i l , i n t h e w a t e r
ha rves t i ng s t r u c t u r e s o r i n t h e w e l l s .
Impact on national policy
I n t e g r a t e d w a t e r s h e d m a n a g e m e n t i s i d e n t i f i e d as t h e m o s t su i tab le a p p r o a c h
t o i m p r o v e t h e r u r a l l i ve l i hoods t h r o u g h inc reased p r o d u c t i v i t y and e f f i c i en t
m a n a g e m e n t o f n a t u r a l resources i n t h e d r y l a n d s o f t h e SAT. T h e N a t i o n a l
C o m m i s s i o n o n Fa rmers ( 2 0 0 4 ) , I n d i a , s ta ted t h a t t h e p r i n c i p a l cons t ra in t s
obse rved i n reap ing t h e f u l l bene f i t s f r o m d r y l a n d f a r m i n g research are (1) lack
o f w a t e r s h e d a p p r o a c h w i t h a l l m e m b e r s o f t h e w a t e r s h e d c o m m u n i t y w o r k i n g
t o g e t h e r t o save a n d share w a t e r ; a n d (2) lack o f socia l synergy i n t h e area o f
l a n d a n d w a t e r use p l a n n i n g , w i t h emphas is o n co l l abo ra t i ve e f f o r t s i n b o t h
p r o d u c t i o n a n d pos tha rves t phase o f f a r m i n g . T h e C o m m i s s i o n r e c o m m e n d e d
t h a t h i g h p r i o r i t y s h o u l d b e g i ven t o a u g m e n t i n g w a t e r ava i l ab i l i t y b y v igo rous l y
p r o m o t i n g r a i n w a t e r ha rves t ing , r e s t o r i n g w a t e r bod ies , and ex tens i ve w e l l -
recha rg ing p rog rams . C o n v e r g e n c e and synergy o f a l l a g r i c u l t u r a l p r o g r a m s
a r o u n d a w a t e r s h e d i s t h e n e e d o f t h e day. T h e N a t i o n a l C o m m i s s i o n on
Farmers a p p r e c i a t e d t h e success o f t h e I C R I S A T - l e d c o n s o r t i u m m o d e l and
p o i n t e d o u t t h a t t h i s ho l i s t i c i n n o v a t i v e m o d e l changed t h e pa rad igms f o r
w a t e r s h e d m a n a g e m e n t i n I n d i a , w h e r e w a t e r s h e d s w e r e used a s a n e n t r y
p o i n t f o r i m p r o v i n g t h e l i ve l i hoods a n d p r o t e c t i n g t h e e n v i r o n m e n t . W a t e r s h e d
p r o g r a m s have a v e r y h i g h p o t e n t i a l f o r b r i n g i n g favo rab le changes i n d r y l a n d s o f
t h e S A T H o l i s t i c sys tems a p p r o a c h t h r o u g h I W M a n d c o m m u n i t y p a r t i c i p a t i o n
can resu l t i n sus ta inab le a n d inc reased f a r m p r o d u c t i v i t y and i m p r o v e t h e
l i v e l i h o o d s o f r u r a l p o o r i n t h e d r y reg ions ( N a t i o n a l C o m m i s s i o n o n Fa rmers
2 0 0 4 ) .
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Dr ivers f o r success
T h e r e are m a n y successes i n w a t e r s h e d p r o g r a m s a n d i t i s necessary t o analyze
t h e d r i v e r s o f t hese successes, s o t h a t t h e f i nd ings a n d lessons w i l l h e l p i n b e t t e r
i m p l e m e n t a t i o n o f w a t e r s h e d p r o g r a m s i n o t h e r d r y l a n d reg ions. I C R I S A T and
c o n s o r t i u m pa r t ne r s t r i e d t o u n d e r s t a n d t h e f ac to r s t h a t c o n t r i b u t e d t o t h e
t r a n s f o r m a t i o n o f peop le ' s l ives i n A d a r s h a w a t e r s h e d a t K o t h a p a l l y (S reedev i
e t a l . 2 0 0 4 ) . T h e i n t e r p l a y o f m u l t i p l e f ac to r s c o n t r i b u t e d t o e f f i c i e n t u t i l i z a t i o n
o f d e v e l o p m e n t f u n d s and b e t t e r m a n a g e m e n t o f t h e resource base, w h i c h has
a l ready i m p r o v e d a g r i c u l t u r a l p r o d u c t i v i t y a n d h o u s e h o l d i n c o m e s substant ia l l y .
T h e d r i v e r s f o r success o f w a t e r s h e d p r o g r a m s c o u l d b e s u m m a r i z e d a s
f o l l o w s :
• I n t e g r a t e d a p p r o a c h to w a t e r s h e d m a n a g e m e n t
• E n h a n c e d c o l l e c t i v e a c t i o n a n d peop le ' s p a r t i c i p a t i o n
• Tang ib le e c o n o m i c bene f i t s to i n d i v i d u a l s
• G o o d loca l l eade rsh ip
• D e m a n d d r i v e n p r o g r a m s - e m p o w e r i n g and i n v o l v i n g t h e c o m m u n i t y i n
dec i s i on m a k i n g
• C h o i c e o f l o w - c o s t c o n s e r v a t i o n s t r u c t u r e s t h a t p r o v i d e bene f i t s t o large
segments o f t h e c o m m u n i t y
• W a t e r ha rves t i ng s t r u c t u r e s p l a n n e d on c o m m o n l a n d t o avo id con f l i c t s
• W o r k i n g w i t h t h e S H G s ( a f f i n i t y g roups) f o r i m p l e m e n t i n g ac t i v i t i es (no
con t rac to r s ) w h i c h has gene ra ted loca l e m p l o y m e n t
• Funds managed by v i l lage c o m m i t t e e e n s u r e d t r anspa rency and accoun ta -
b i l i t y
• K n o w l e d g e - b a s e d i n t e r v e n t i o n s a n d t e c h n i c a l b a c k s t o p p i n g by a c o n s o r t i u m
o f e x p e r t s
• M o t i v a t i o n f o r se l f - re l iance w i t h m i n i m a l subs id ies f o r t e c h n o l o g y e v a l u a t i o n
a n d gene ra t i ng loca l p u b l i c goods
• C o n s t a n t p a r t i c i p a t o r y m o n i t o r i n g a n d e v a l u a t i o n
• S t r e n g t h e n e d f o r w a r d and b a c k w a r d l inkages
• C o n c e r t e d loca l c a p a c i t y - b u i l d i n g e f f o r t s by a l l pa r t ne rs .
S u m m a r y a n d conc lus ions
T h e S A T i s t h r e a t e n e d b y p r o b l e m s o f h i g h p o p u l a t i o n , pove r t y , l a n d d e g r a d a t i o n
a n d d r o u g h t . W a t e r i s t h e key - fac to r , a n d i m p r o v e m e n t o f r u r a l l i v e l i h o o d s
t h r o u g h I W M has s h o w n p r o m i s i n g resu l ts . A l o n g w i t h severa l s o c i o e c o n o m i c
s tud ies , w h i c h d o c u m e n t e d t h e weaknesses o f va r ious w a t e r s h e d m a n a g e m e n t
approaches , e x p e r i e n c e has also s h o w n t h e d i f f i c u l t i e s o f t h e t o p - d o w n a p p r o a c h
t o N a t u r a l Resource M a n a g e m e n t ( N R M ) . T h i s has l e d t o t h e d e v e l o p m e n t o f
n e w po l i c ies a n d gu ide l i nes f o r a c o m m o n a p p r o a c h t o w a t e r s h e d m a n a g e m e n t
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across t h e d i f f e r e n t i m p l e m e n t i n g agencies i n I n d i a . T h e s e po l i c ies emphas ize
t h e r o l e o f c o m m u n i t y p a r t i c i p a t i o n . T h e p o l i c y a n d i n s t i t u t i o n a l issues f o r
w a t e r s h e d m a n a g e m e n t are m a i n l y r e l a t e d t o p r o f i t a b i l i t y o f i n t e r v e n t i o n s ,
p r o b l e m s o f c o l l e c t i v e a c t i o n and ac t i ve p a r t i c i p a t i o n b y t h e c o m m u n i t y , cos t -
shar ing b e t w e e n i n d i v i d u a l f a r m e r s a n d t h e c o m m u n i t y / s t a t e , d i s t r i b u t i o n o f
t h e gains f r o m w a t e r s h e d m a n a g e m e n t ( e q u i t y ) and negat ive e x t e r n a l i t i e s (eg,
u p s t r e a m - d o w n s t r e a m t r a d e o f f s ) . I C R I S A T has a d a p t e d t h e i n n o v a t i v e f a r m e r -
p a r t i c i p a t o r y c o n s o r t i u m a p p r o a c h f o r I W M i n I n d i a , C h i n a , T h a i l a n d a n d
V i e t n a m .
T h e resu l t s have s h o w n t h a t t h i s a p p r o a c h c o u l d s ign i f i can t l y increase t h e
e c o n o m i c bene f i t t o t h e c o m m u n i t y v ia inc reased p r o d u c t i v i t y , r e d u c e d l a n d
d e g r a d a t i o n , r e d u c e d p e s t i c i d e use, i m p r o v e d w a t e r ava i lab i l i t y , a n d i m p r o v e d
e m p l o y m e n t t h r o u g h e f f i c i e n t m a n a g e m e n t o f na tu ra l resources. So i l and w a t e r
m a n a g e m e n t measures r e s u l t e d i n a s ign i f i can t r e d u c t i o n i n r u n o f f c o m p a r e d
t o t h a t o f t h e u n t r e a t e d w a t e r s h e d i n t h e s t u d y areas. A d o p t i o n o f h i g h -
y i e l d i n g cu l t i va r s c o m b i n e d w i t h su i tab le c r o p p i n g sys tems a n d so i l a n d w a t e r
m a n a g e m e n t p rac t i ces b o o s t e d l and p r o d u c t i v i t y and i n c o m e s f o r t h e poor .
M i c r o n u t r i e n t a p p l i c a t i o n , o n t h e o t h e r h a n d , has s h o w n r e m a r k a b l e gains
ove r t h e t r a d i t i o n a l p rac t i ces , and increased w a t e r p r o d u c t i v i t y a n d ra in fa l l use
ef f i c iency .
T h e syn thes is has s h o w n t h a t t h e i n t e g r a t e d w a t e r s h e d m o d e l has p r o v i d e d
a u s e f u l c o n c e p t u a l a n d i n s t i t u t i o n a l f r a m e w o r k f o r t h e d e v e l o p m e n t o f
r a i n f e d a g r i c u l t u r e a n d l i ve l i hoods . T h e I W M e x a m p l e s have also s h o w n t h e
d ive rse o p t i o n s t h a t can b e a p p l i e d f o r i m p r o v i n g sus ta inab i l i t y o f a g r i c u l t u r e
a n d r e d u c i n g v u l n e r a b i l i t y t o d r o u g h t and o t h e r shocks . T h e r e f o r e , t h e
c o n s o r t i u m a p p r o a c h , a s success fu l l y d e m o n s t r a t e d i n t h e S A T o f I n d i a ,
o f f e r s g o o d o p p o r t u n i t i e s f o r sus ta inab le i n t e n s i f i c a t i o n a n d d i ve r s i f i ca t i on o f
p r o d u c t i o n sys tems i n c o m p a r a b l e p r o d u c t i o n sys tems i n A f r i c a . T h i s w o u l d
h o w e v e r r e q u i r e se lec ted p i l o t s f o r a d a p t a t i o n a n d r e f i n e m e n t o f t e c h n i c a l a n d
i n s t i t u t i o n a l i nnova t i ons t o spec i f ic c o n d i t i o n s i n t h e A f r i c a n c o n t e x t .
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Introduction
C o u p l e d w i t h pervas ive pove r t y , deg rada t i on o f agroecosys tems and d e c l i n i n g
sus ta inab i l i t y are m a j o r conce rns f o r ag r i cu l t u ra l d e v e l o p m e n t i n m a n y p o o r
reg ions o f t h e w o r l d w h e r e l i v e l i h o o d s d e p e n d o n e x p l o i t a t i o n o f na tu ra l
resources. T h i s i s espec ia l l y t h e case in t h e a r i d a n d s e m i - a r i d areas w h e r e
w a t e r scarc i ty , f r e q u e n t d r o u g h t s , so i l d e g r a d a t i o n and o t h e r b i o t i c and ab io t i c
cons t ra in t s l o w e r ag r i cu l t u ra l p r o d u c t i v i t y a n d t h e res i l ience o f t h e s y s t e m
( S h i f e r a w a n d B a n t i l a n 2 0 0 4 ) . I n sub-Saharan A f r i c a ( S S A ) , r a i n f e d areas
a c c o u n t f o r over 9 0 % o f t h e c u l t i v a t e d area and house a large share o f t h e poor ,
f o o d insecure and vu l ne rab le p o p u l a t i o n . I n t e g r a t e d w a t e r s h e d m a n a g e m e n t
( I W M ) is be ing recogn ized as a su i tab le s t ra tegy f o r i m p r o v i n g p r o d u c t i v i t y
a n d susta inab le i n t e n s i f i c a t i o n o f a g r i c u l t u r e i n r a i n f e d d r o u g h t - p r o n e reg ions.
T h e c o n c e p t o f I W M goes b e y o n d t r a d i t i o n a l i n t e g r a t e d t e c h n i c a l i n t e r v e n t i o n s
f o r so i l a n d w a t e r conse rva t i on t o i n c l u d e m u l t i p l e c r o p - l i v e s t o c k a n d m a r k e t
re l a ted i nnova t i ons t h a t s u p p o r t and d i v e r s i f y l i v e l i h o o d s t o b e t t e r w i t h s t a n d
r isks i n d u c e d b y m a r k e t and c l i m a t i c var iab i l i t y . T h e c o n c e p t t ies t o g e t h e r
t h e b iophys i ca l n o t i o n o f a w a t e r s h e d as a hyd ro l og i ca l u n i t w i t h t h a t o f t h e
c o m m u n i t y a n d i n s t i t u t i o n a l f ac to rs t h a t regu la te t h e d e m a n d and d e t e r m i n e
t h e v i a b i l i t y a n d sus ta inab i l i t y o f s u c h i n t e r v e n t i o n s . T h e h y d r o l o g i c a l a p p r o a c h
he lps t o i d e n t i f y t h e a p p r o p r i a t e t e c h n i c a l i n t e r v e n t i o n s o n t h e s u p p l y s ide ,
w h i l e t h e v i l lage o r c o m m u n i t y - b a s e d p l a n n i n g a n d i m p l e m e n t a t i o n i s
f u n d a m e n t a l t o c rea te i n s t i t u t i o n s f o r c o m m u n i t y e m p o w e r m e n t a n d
sus ta inab i l i t y o n t h e d e m a n d s ide.
H o w e v e r , e f f e c t i v e i m p l e m e n t a t i o n o f a n I W M p r o g r a m requ i res ca re fu l
c o n s i d e r a t i o n o f t h e spec ia l charac te r i s t i cs o f wa te r sheds b o t h as b iophys i ca l
as w e l l as s o c i o e c o n o m i c u n i t s a n d t h e i m p l i c a t i o n s f o r p o l i c y a n d i n s t i t u t i o n a l
a r rangemen ts . A w a t e r s h e d is a spa t ia l l y d e f i n e d u n i t t h a t i nc l udes d iverse
n a t u r a l resources t h a t are u n e v e n l y d i s t r i b u t e d w i t h i n a g iven geograph ica l
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area w h e r e w a t e r d ra ins i n t o a c o m m o n p o i n t . Wa te r sheds encompass d i ve rse
n a t u r a l resources (so i l , wa te r , t rees , b iod i ve rs i t y , e tc ) u t i l i z e d by d iverse g roups
o f p e o p l e h o l d i n g u n e q u a l use r i gh t s a n d e n t i t l e m e n t s ( F a r r i n g t o n e t a l . 1 9 9 9 ;
K n o x a n d G u p t a 2 0 0 0 ; J o h n s o n e t a l . 2 0 0 2 ; Josh i e t a l . 2 0 0 4 ) . W a t e r s h e d s are
also i n h a b i t e d b y soc ia l l y he te rogeneous g roups o f p e o p l e l oca ted a t d i f f e r e n t
p o i n t s a long t h e t e r r a i n c rea t i ng p o t e n t i a l con f l i c t s i n resou rce use b e t w e e n t h o s e
o n t h e up pe r , m i d d l e a n d l o w e r reaches o f c a t c h m e n t . C lear ly , w a t e r s h e d s are
eco log i ca l l y a n d soc ia l ly c o m p l e x geograph ica l u n i t s cha rac te r i zed b y t e m p o r a l
a n d spa t ia l i n t e r d e p e n d e n c e b e t w e e n resources as w e l l as resource users. T h i s
i m p l i e s t h a t e f fec t i veness o f w a t e r s h e d i n t e r v e n t i o n s w i l l d e p e n d o n t h e a b i l i t y
t o t r e a t t h e e n t i r e h y d r o l o g i c a l landscape, n o t j u s t a p o r t i o n o f i t .
M o r e o v e r , because o f t h e la te ra l and d o w n h i l l m o v e m e n t o f so i l a n d w a t e r
resources ( S w a l l o w e t a l . 2 0 0 2 ) , u n i l a t e r a l a c t i o n t a k e n b y any s ingle resource
user m a y i m p o s e pos i t i ve o r negat ive consequences (ex te rna l i t i es ) on any
o t h e r resou rce user. T h e a b i l i t y t o e x c l u d e o r p r e v e n t these e x t e r n a l i t i e s i s
d e t e r m i n e d b y t h e n a t u r e o f p r o p e r t y r i gh t s h e l d b y t h e resource users. W h e n
nega t i ve e x t e r n a l i t i e s are d i f f i c u l t t o e x c l u d e o r p r e v e n t a t l o w cos t , s o m e
o f t h e p r o d u c t i o n a n d resource use dec is ions f o r c e r t a i n resources m a y fa l l
u n d e r t h e c o n t r o l o f o t h e r agents. W h e n t h e e x t e r n a l i t i e s are nega t i ve , t h e
p r o d u c t i o n o r resource use levels m a y be soc ia l l y s u p r a - o p t i m a l . T h e reverse i s
t r u e f o r des i rab le ex te rna l i t i e s f o r w h i c h i n d i v i d u a l resou rce users are n o t f u l l y
c o m p e n s a t e d . T h e a b i l i t y t o i n te rna l i ze these k i n d s o f m u t u a l sp i l l ove r e f f ec t s
r e s u l t i n g f r o m spat ia l a n d t e m p o r a l i n t e r d e p e n d e n c e a m o n g resource users
requ i r es i n t e r v e n t i o n s m e d i a t e d t h r o u g h t a r g e t e d po l i c ies and i n s t i t u t i o n a l
i n c e n t i v e s t h a t encourage c o o p e r a t i o n a n d c o l l e c t i v e a c t i o n . F r a g m e n t e d
l a n d o w n e r s h i p a n d s e t t l e m e n t p a t t e r n s c o u p l e d w i t h u n e q u a l access a n d use
r i gh t s c rea te c o n f l i c t a n d d i ve rg i ng in te res ts . T h i s reduces t h e i ncen t i ves f o r
c o o p e r a t i o n and increases t h e t r a n s a c t i o n costs i n v o l v e d i n o rgan iz ing resource
users f o r co l l ec t i ve a c t i o n .
Based o n t h e lessons a n d expe r i ences i n S o u t h As ia a n d o t h e r areas, t h i s
c h a p t e r r ev i ews t h e p o l i c y a n d i n s t i t u t i o n a l needs f o r I W M a n d s h o w s h o w t h i s
m a y c o n t r i b u t e t o i m p r o v e m e n t o f e c o n o m i c a n d e n v i r o n m e n t a l c o n d i t i o n s i n
d r o u g h t - p r o n e reg ions.
Policy and institutional issues
A n u m b e r o f fac to rs t h a t d e t e r m i n e i n c e n t i v e s f o r c o l l e c t i v e a c t i o n i n n a t u r a l
resource m a n a g e m e n t have b e e n d iscussed ( O l s o n 1 9 6 5 ; B a r d h a n 1 9 8 3 ; J o d h a
1 9 8 6 ; O s t r o m 1 9 9 0 ; M e i n z e n - D i c k e t a l . 2 0 0 2 ) . T h r e e m a j o r f a c t o r s s e e m t o
d e t e r m i n e t h e i ncen t i ves f o r i n d i v i d u a l p a r t i c i p a t i o n i n w a t e r s h e d m a n a g e m e n t
p r o g r a m s . These are spa t ia l scale, t e m p o r a l scale a n d p r o p e r t y r i gh t s ( S w a l l o w
e t a l . , 2 0 0 2 ; S h i f e r a w e t a l . 2 0 0 5 ) . T h e s e f a c t o r s i m p l y t h e n e e d f o r c e r t a i n
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p o l i c y a n d i n s t i t u t i o n a l a r r a n g e m e n t s t o enhance i n d i v i d u a l i ncen t i ves f o r
c o l l e c t i v e a c t i o n i n w a t e r s h e d m a n a g e m e n t .
O n t h e o t h e r h a n d , i n v e s t m e n t s i n several N a t u r a l Resource M a n a g e m e n t
( N R M ) t echno log ies r e q u i r e d f o r w a t e r s h e d m a n a g e m e n t d o n o t pay back i n a 
s h o r t p e r i o d . Typ i ca l e x a m p l e s are t r e e p l a n t i n g , c o n s t r u c t i o n o f c h e c k d a m s and
te r races f o r so i l a n d w a t e r conse rva t i on . U n l i k e t h e seed-based c r o p p r o d u c t i o n
techno log ies t h a t p r o v i d e r e t u r n s w i t h i n a s ingle season, N R M techno log ies
o f t e n have a longer ges ta t i on p e r i o d . T h e costs are i n c u r r e d u p - f r o n t , w h i l e
e c o n o m i c r e t u r n s are o f t e n de l ayed a n d acc rue i n s m a l l i n c r e m e n t a l f l o w s
ove r a l o n g p e r i o d . S o m e o f t h e soc ia l bene f i t s f r o m w a t e r s h e d m a n a g e m e n t
are n o n - t a n g i b l e p u b l i c goods s u c h as i m p r o v e m e n t s i n eco log ica l f u n c t i o n s
and e n v i r o n m e n t a l serv ices t h a t i m p r o v e sus ta inab i l i t y and e c o s y s t e m h e a l t h .
S u c h bene f i t s are n o t f u l l y c a p t u r e d b y i n d i v i d u a l resource users. T h i s means
t h a t u n l i k e o t h e r s h o r t - d u r a t i o n a g r i c u l t u r a l t echno log ies (eg, n e w var ie t ies)
t h e r e s o u r c e - i m p r o v i n g I W M i n t e r v e n t i o n s r e q u i r e a r e l a t i ve l y l onger p l a n n i n g
h o r i z o n ( S h i f e r a w e t a l . 2 0 0 4 ) .
A n o t h e r i m p o r t a n t f a c t o r i n I W M i s r e l a t e d t o t h e p r o p e r t y r i gh ts r e g i m e
t h a t governs t h e use o f l a n d , wa te r , f o res t a n d o t h e r resources. Cos ts a n d
bene f i t s f r o m w a t e r s h e d d e v e l o p m e n t e f f o r t s are d e t e r m i n e d b y t h e s t o c k o f
resource use r i gh ts a n d e n t i t l e m e n t s o f i n d i v i d u a l ho lde rs and t h e ab i l i t y t o
e x c l u d e o t h e r s f r o m b e n e f i t i n g w i t h such i n v e s t m e n t s . E x c l u d a b i l i t y depends
o n b i ophys i ca l c o n d i t i o n s (eg, t o p o g r a p h y ) , p r o p e r t y r i gh ts and t h e p reva i l i ng
legal a n d i n s t i t u t i o n a l f r a m e w o r k , i n c l u d i n g c u s t o m a r y laws . I n m a n y cases,
l and i s e i t h e r p r i v a t e l y o w n e d o r leased f r o m t h e g o v e r n m e n t o r o t h e r r i gh ts
o w n e r s based o n s o m e d e f i n e d con t rac t s . I n t h e l a t t e r case, l a n d c a n n o t b e so ld
a n d m a y n o t be used as co l l a te ra l to access i n s t i t u t i o n a l loans. Su r face ( r ivers
a n d lakes) a n d g r o u n d w a t e r resources are m a i n l y h e l d u n d e r c o m m o n p r o p e r t y
reg imes . T h i s means t h a t resource users be long ing t o c e r t a i n g r o u p w i l l have
u n r e g u l a t e d access t o e x p l o i t these resources t y p i c a l l y w i t h o u t p a y m e n t . These
resources are n o t p r i c e d a n d i n t h e absence o f co l l ec t i ve a c t i o n , t h e r e i s lack
o f i ncen t i ves a n d i n s t i t u t i o n a l m e c h a n i s m to regu la te use. T h i s can cause a 
m a j o r p r o b l e m i n w a t e r s h e d m a n a g e m e n t . For e x a m p l e , w h e n w a t e r i s f ree
a n d r e g u l a t o r y sys tems are n o w i n p lace , t h e g r o u n d w a t e r leve l i n wa te r sheds
begins to d e c l i n e w h i l e t h e i n d i v i d u a l cost o f d r i l l i n g a n e w w e l l increases. A 
s t u d y i n 1 2 s e m i - a r i d v i l lages o f A n d h r a Pradesh has s h o w n t h a t m o r e t h a n 6 5 %
o f t h e o p e n w e l l s a n d 2 8 - 4 5 % o f t h e t u b e w e l l s have d r i e d u p . I n m a n y o f t h e
vi l lages, m o r e t h a n 9 0 % o f t h e o p e n w e l l s have c o m p l e t e l y d r i e d u p ( S h i f e r a w
e t a l . 2 0 0 3 ) .
C l e a r l y d e f i n e d a n d secure p r o p e r t y r i gh ts w o u l d c o m b i n e t h e e l e m e n t s o f
e x c l u d a b i l i t y , d u r a t i o n , robus tness a n d assurance (Place e t a l . 1 9 9 4 ) . D u r a t i o n
measures t h e t e m p o r a l e x t e n t o f t h e r i gh ts ; robus tness measures t h e scope and
d e p t h o f t h e r i gh ts h e l d ; assurance measures t h e a b i l i t y t o e n f o r c e t h e agreed
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r i g h t s . I n w a t e r s h e d s , t h e r e i s a l a te ra l m o v e m e n t o f so i l a n d w a t e r resources .
U n i l a t e r a l a c t i o n t a k e n b y any s ing le resou rce user m a y i m p o s e p o s i t i v e o r
nega t i ve consequences (ex te rna l i t i es ) o n any o t h e r resou rce user. I n s o m e cases,
t h e e x t e r n a l i t i e s m o v e i n o n e d i r e c t i o n ( u n i d i r e c t i o n a l ex te rna l i t i e s ) w h i l e i n
o t h e r cases t h e y m a y m o v e i n m u l t i p l e d i r e c t i o n s ( rec ip roca l e x t e r n a l i t i e s ) .
L a c k o f e x c l u d a b i l i t y o f u n d e s i r a b l e e f f e c t s means t h a t p a r t o f t h e i r resou rce use
dec is ions a n d p r o d u c t i o n cho ices f a l l u n d e r t h e c o n t r o l o f o t h e r f a r m e r s . I n t h e
presence o f nega t i ve e x t e r n a l i t i e s , t h e l eve l o f p r i v a t e resource use i s i n excess
o f w h a t i s soc ia l l y o p t i m a l w h i l e t h e reverse i s t r u e i n cases w h e r e t h e e f f e c t
i s p o s i t i v e . T h e s e k i n d s o f m u t u a l sp i l l ove r e f f ec t s t h a t e m e r g e f r o m spa t ia l
a n d t e m p o r a l i n t e r d e p e n d e n c e a m o n g resou rce users r e q u i r e i n t e r v e n t i o n s
m e d i a t e d t h r o u g h t a r g e t e d po l i c i es a n d i n s t i t u t i o n a l i ncen t i ves t h a t encourage
c o o p e r a t i o n a n d c o l l e c t i v e a c t i o n .
T h e soc ia l d i m e n s i o n i s also i m p o r t a n t f o r I W M ; d ive rse soc ia l g roups w i t h
d i f f e r i n g e n t i t l e m e n t s a n d r i gh t s t o use n a t u r a l resources i n h a b i t w a t e r s h e d s .
E t h n i c a n d t r i b a l h e t e r o g e n e i t y a s w e l l a s u n e q u a l r i gh t s t o l a n d a n d w a t e r a m o n g
t h e i n h a b i t a n t s o f t e n i m p l y t h a t costs a n d bene f i t s f r o m w a t e r s h e d i n v e s t m e n t s
are u n e q u a l l y d i s t r i b u t e d . F r a g m e n t e d l a n d o w n e r s h i p a n d s e t t l e m e n t p a t t e r n s
c o u p l e d w i t h u n e q u a l access a n d use r i gh ts c rea te c o n f l i c t a n d d i ve rg i ng in te res ts .
T h i s reduces t h e i ncen t i ves f o r c o o p e r a t i o n a n d increases t h e t r a n s a c t i o n costs
i n v o l v e d i n o rgan iz ing resou rce users f o r c o l l e c t i v e a c t i o n . T h e classic m i s m a t c h
b e t w e e n t h e b o u n d a r i e s o f t h e w a t e r s h e d a n d a v i l lage o r a c o m m u n i t y i s w e l l
k n o w n . R ivers a n d o t h e r n a t u r a l b o u n d a r i e s o f t e n de l i nea te v i l lages o r loca l
a d m i n i s t r a t i v e u n i t s w h e r e a s t h e y o f t e n l ie a t t h e i n t e r i o r o f a w a t e r s h e d . A good
s t ra tegy t o o v e r c o m e t h i s p r o b l e m i s t o i d e n t i f y a v i l lage t h a t co i nc i des w i t h
a m i c r o - w a t e r s h e d t h a t w i l l i n t u r n f o r m a w a t e r s h e d w h e n m u l t i p l e v i l lages
are b r o u g h t t oge the r . T h e b i o p h y s i c a l a n d soc ia l c o m p l e x i t i e s a n d t h e n e e d t o
h a r m o n i z e t h e t w o f o r sus ta inab le N R M w i l l r e q u i r e a p p r o p r i a t e p o l i c y and
i n s t i t u t i o n a l a r r a n g e m e n t s t h a t p r o m o t e b o t h p r i v a t e a n d c o l l e c t i v e e f f o r t s .
O r g a n i z a t i o n a l issues
C o l l e c t i v e a c t i o n i n w a t e r s h e d m a n a g e m e n t i s v e r y u n l i k e l y t o e m e r g e
a u t o n o m o u s l y o n i t s o w n . T h i s i s m a i n l y because s m a l l f a r m e r s a n d resou rce
users are o f t e n d i so rgan ized a n d s c a t t e r e d a n d face h i g h t ransac t i ons costs i n
m o b i l i z i n g c o m m u n i t i e s . B u i l d i n g i n s t i t u t i o n s f o r c o l l e c t i v e a c t i o n i n w a t e r s h e d
m a n a g e m e n t r equ i r es f o r m u l a t i o n o f ru les , regu la t i ons a n d gu ide l i nes t h a t
f ac i l i t a t e e f f e c t i v e i m p l e m e n t a t i o n o f c o m m u n i t y p r o g r a m s . T h e r e i s a c lear
r o l e f o r t h e s ta te i n t e r m s o f d e f i n i n g p r o p e r gu ide l i nes a n d ru les , w h i c h
f a c i l i t a t e c o o p e r a t i o n a n d c o l l a b o r a t i o n a m o n g resou rce users a n d p r o v i d e a 
legal f r a m e w o r k f o r ex i s t ence o f c o m m u n i t y o rgan iza t ions . T h e r e i s also a 
r o l e f o r t h e s ta te i n t e r m s o f p r o v i d i n g s t ra teg ic p u b l i c s u p p o r t i n es tab l i sh ing
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c o m m u n i t y a n d loca l p u b l i c goods t h a t serve a s t h e f o u n d i n g b locks f o r
e m e r g e n c e o f success fu l a n d e f f e c t i v e c o l l e c t i v e a c t i o n . H o w e v e r , t h e l eve l o f
s u c h s u p p o r t t h a t c o m m u n i t i e s m a y r e q u i r e i s l i k e l y t o b e c o n t e x t spec i f i c .
P r o p e r t a r g e t i n g o f s u c h s u p p o r t and es tab l i sh ing t h e legal checks and balances
n e e d e d t o p r e v e n t m i s a p p r o p r i a t i o n o f f u n d s a n d o p p o r t u n i s t i c behav io r i s also
essent ia l .
P r o p e r o rgan iza t iona l s t r u c t u r e s are c r i t i c a l f o r t h e success o f c o m m u n i t y
a c t i o n . I n d i a has es tab l i shed i n s t i t u t i o n a l a r rangemen ts f o r c o m m u n i t y
w a t e r s h e d m a n a g e m e n t t h a t e x t e n d f r o m t h e c e n t r a l a n d s ta te levels t o t h e
grassroots l eve l . A t t h e loca l l eve l , a n u m b e r o f l a n d o w n e r s f o r m user g roups
( U G s ) w h i l e landless a n d marg ina l f a r m e r s f o r m se l f - he l p g roups ( S H G s ) t h a t
t o g e t h e r es tab l i sh a w a t e r s h e d assoc ia t ion ( W A ) , w h i c h w i l l be l e d by a w a t e r s h e d
c o m m i t t e e ( W C ) . T h e W A serves a s t h e r u l e a n d d e c i s i o n - m a k i n g b o d y w i t h t h e
W C a s i t s e x e c u t i v e a r m . T h e W C i s m a d e u p o f rep resen ta t i ves f r o m S H G s ,
U G s , t h e Panchayat (V i l lage C o u n c i l ) a n d t h e W a t e r s h e d D e v e l o p m e n t T e a m
( W D T ) . T h e W D T i s a m u l t i - d i s c i p l i n a r y t e a m o f adv isors c o n s t i t u t e d b y t h e
D i s t r i c t W a t e r s h e d C o m m i t t e e . S e l e c t e d w a t e r s h e d s rece ive a b o u t U S $ 5 0 , 0 0 0
f r o m t h e g o v e r n m e n t i n t h e f o r m o f p u b l i c s t ra teg ic i n v e s t m e n t t o es tab l ish
loca l i n s t i t u t i o n s f o r c o l l e c t i v e a c t i o n and t o i m p l e m e n t I W M ac t i v i t i es . U s e r
S H G s are e x p e c t e d t o m a k e a d d i t i o n a l cash a n d i n - k i n d c o n t r i b u t i o n s t o w a r d s
th i s s t ra teg ic p u b l i c s u p p o r t .
T h i s shows t h e c lear r e s p o n s i b i l i t y t h a t t h e g o v e r n m e n t s c o u l d p lay i n
c rea t i ng enab l i ng c o n d i t i o n s . W h a t ro les s h o u l d o t h e r p laye rs i n t h e process o f
w a t e r s h e d m a n a g e m e n t p lay? Obv ious l y , i t w i l l b e t h e p r i m a r y r e s p o n s i b i l i t y
o f t h e i n d i v i d u a l f a r m e r s t o manage p r i v a t e l y o w n e d l a n d a n d o t h e r resources.
I t w i l l h o w e v e r b e t h e p r i m a r y ro le o f t h e c o m m u n i t y t o i nves t a n d manage
c o m m o n p r o p e r t y resources. T h e n o n - g o v e r n m e n t a l research a n d d e v e l o p m e n t
i n s t i t u t i o n s w i l l have a n i m p o r t a n t ro le i n s u p p o r t i n g f a r m e r s , c o m m u n i t i e s
(and t h e g o v e r n m e n t ) i n p r o v i d i n g essent ia l resources , i nnova t i ons and bes t
p rac t i ces f o r i m p r o v i n g p r o d u c t i v i t y a n d t h e e n v i r o n m e n t a l resource base. I t
i s c r i t i c a l t h a t t h e d i f f e r e n t ac tors w o r k i n c lose p a r t n e r s h i p w i t h a c o m m o n
goal and v i s i on . S u c h a c o a l i t i o n o f t h e w i l l i n g s h o u l d be es tab l i shed based on
a t e a m s p i r i t and based o n t h e p r i n c i p l e s o f c o m p l e m e n t a r i t y a n d c o m p a r a t i v e
advantage.
H o w e v e r , i t w i l l b e t h e r e s p o n s i b i l i t y o f a l l p layers t o c o n t r i b u t e t o w a r d s
b u i l d i n g o f e f f e c t i v e a n d susta inab le i n s t i t u t i o n s (Table 1) . A s loca l i n s t i t u t i o n s
are d e v e l o p e d , i t i s u s e f u l t o n o t e t h e n e e d f o r a n e x i t s t ra tegy f o r t h e pa r t ne r s
t o h a n d over t h e p r i m a r y r e s p o n s i b i l i t y f o r m a n a g e m e n t o f a l l t h e loca l p u b l i c
goods t o t h e c o m m u n i t y . T h i s does n o t m e a n t h a t t e c h n i c a l b a c k s t o p p i n g
a n d p e r i o d i c m o n i t o r i n g b y t h e N G O s a n d g o v e r n m e n t s s h o u l d b e s t o p p e d .
Success w i l l d e p e n d o n t h e a b i l i t y o f t h e c o m m u n i t i e s t o ad jus t t o t h e chang ing
c o n d i t i o n s as w e l l as l eade rsh ip a n d governance f o r c o o r d i n a t i o n o f resource
use a n d c o n f l i c t r e s o l u t i o n
Table 1. The role of different players in community-based watershed management.
Roles for different actors
Issues Household Community
NGOs for Research
Government and Development
Private land & 
water manage-
ment
Secondary Secondary Secondary (advisory role
(targeted and social protection)
subsidies, etc)
Common property
resources and
assets
Secondary
(compliance)
Secondary Secondary (support
(cost- communities and
sharing for households)
investments)
Policies, rules and
regulations
Secondary Secondary
(compliance) (enforce rules
and policies)
Secondary (advice on
good policies and best
practices)
Institution building Secondary
Determinants of community efforts
I n c e n t i v e s f o r c o l l e c t i v e a c t i o n ( C A ) va ry w i t h t h e t y p e o f C A p r o b l e m t h a t
c o m m u n i t i e s and resource users face . T h e e m e r g e n c e o f C A i n a g i ven c o n t e x t
d e p e n d s o n t h e awareness o f i n t e r d e p e n d e n c e a n d rea l i za t i on o f p o t e n t i a l
w e l f a r e gains f r o m c o o r d i n a t i n g t h e ac t i v i t i es o f i n d i v i d u a l agents. I n d i v i d u a l
cho ices t o p a r t i c i p a t e i n C A are c o n t i n g e n t u p o n e x p e c t a t i o n s o f t h e behav io r
o f o the rs . E v e n i f t h e p o t e n t i a l gains are h i gh , coope ra t i ve behav io r m a y n o t
t rans la te i n t o p rac t i ce unless i n d i v i d u a l s e x p e c t o t h e r p o t e n t i a l benef ic ia r ies
t o d o l i k e w i s e . T h e p resence o f assurance and t r u s t fac i l i t a tes t h e p o t e n t i a l f o r
r e c i p r o c i t y and e m e r g e n c e o f c o o p e r a t i v e behav io r (Runge 1 9 8 1 ; W h i t e and
Runge 1 9 9 5 ) . I n d i v i d u a l p a r t i c i p a t i o n m a y also d e p e n d o n househo ld -spec i f i c
( i d iosync ra t i c ) f ac to r s t h a t d e t e r m i n e t h e t r a n s a c t i o n costs a n d bene f i t s f r o m
p a r t i c i p a t i o n . T h e h o u s e h o l d ' s e x i s t i n g s t o c k o f phys i ca l and f i n a n c i a l assets
as w e l l as h u m a n and socia l cap i ta l can espec ia l l y p l ay a s ign i f i can t r o l e in
d e t e r m i n i n g t h e re la t i ve gains f r o m p a r t i c i p a t i o n . T h e success o f C A i n a g iven
s i t u a t i o n once i t evo lves d e p e n d s on several f ac to rs . T h e classic i m p e d i m e n t s
o f C A are g r o u p size and i n e q u a l i t y ( O l s e n 1 9 6 5 ) . O s t r o m ' s synthes is o f case
s tud ies descr ibes m a n y success s tor ies o f co l l e c t i v e a c t i o n i n g o v e r n i n g c o m m o n s
- inc idences w h e r e p e o p l e , recogn iz ing a n e e d , have c rea ted i n s t i t u t i o n s t h a t
o v e r c o m e t h e p r o b l e m s o f C A a n d a l l o w t h e m t o organize success fu l l y f o r t h e
c o l l e c t i v e bene f i t . A n u m b e r o f f ac to r s , e i t h e r i n t e r n a l o r e x t e r n a l t o t h e g r o u p ,
w e r e i d e n t i f i e d a s i m p o r t a n t d e t e r m i n a n t s f o r t h e success o f c o l l e c t i v e e f f o r t s
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i n manag ing c o m m o n s . These i n c l u d e c lea r l y d e f i n e d bounda r i es , m o n i t o r i n g ,
m e c h a n i s m s f o r c o n f l i c t r e s o l u t i o n , r e c o g n i t i o n o f r i gh t s t o o rgan ize and
presence o f g r a d u a t e d sanc t ions t o pena l ize v i o l a to r s ( O s t r o m 1 9 9 0 ) .
T h e r e i s a ser ious p a u c i t y o f e m p i r i c a l s tud ies i n r e l a t i o n t o w a t e r s h e d
m a n a g e m e n t a t b o t h h o u s e h o l d a n d g r o u p levels. W h i t e a n d Runge ( 1 9 9 5 )
inves t iga te t h e fac to rs t h a t d e t e r m i n e t h e e m e r g e n c e and e v o l u t i o n o f C A t o
c o n t r o l so i l e ros ion us ing da ta f r o m 2 2 m i c r o m u l t i - o w n e r c a t c h m e n t s i n H a i t i .
T h e s t u d y h igh l i gh t s h o w rea l i za t ion o f i n t e r d e p e n d e n c e , assurance a b o u t t h e
behav io r o f o t h e r s a n d a c r i t i c a l mass o f m o t i v a t e d i n d i v i d u a l s c o n t r i b u t e t o
successfu l c o o p e r a t i o n i n w a t e r s h e d m a n a g e m e n t . S i m i l a r t o t h e f i n d i n g s i n
t h e s t u d y o f I n d i a n wa te r sheds ( K e r r 2 0 0 1 ; K e r r e t a l . 2 0 0 2 ) , t h i s s t u d y also
iden t i f i es t h e c r i t i c a l r o l e t h a t e q u i t y i n t h e d i s t r i b u t i o n o f bene f i t s can p lay i n
sus ta in ing co l l e c t i ve e f f o r t s .
Impacts of collective action - some examples
C o l l e c t i v e a c t i o n i n w a t e r s h e d m a n a g e m e n t has t h e p o t e n t i a l t o p r o v i d e
m u l t i p l e e c o n o m i c a n d e n v i r o n m e n t a l bene f i t s - t ang ib le and non - tang ib l e - to
ru ra l c o m m u n i t i e s . S u c h C A a l l ows s m a l l h o l d e r f a r m e r s t o j o i n t l y inves t i n
m a n a g e m e n t p rac t i ces t h a t p r o v i d e co l l ec t i ve bene f i t s t o a l l m e m b e r s . W h i l e
w a t e r s h e d m a n a g e m e n t c o n t r i b u t e s t o enhanc ing resource p r o d u c t i v i t y and
sus ta inab i l i t y , increased c o m m e r c i a l i z a t i o n and m a r k e t access p r o v i d e s t h e
o u t l e t f o r d i spos ing t h e su rp lus genera ted and t h e o p p o r t u n i t y t o d i ve r s i f y
i n t o h igh -va lue c rops , and creates t h e e c o n o m i c i ncen t i ves f o r a g r i c u l t u r a l
i n t e n s i f i c a t i o n and a d o p t i o n o f n e w techno log ies . Based o n q u a n t i t a t i v e and
q u a l i t a t i v e analysis o f pane l da ta c o l l e c t e d f r o m h o u s e h o l d surveys, PRA
stud ies , and focus g r o u p d iscussions, t h e e n v i r o n m e n t a l and e c o n o m i c bene f i t s
d e r i v e d f r o m i m p l e m e n t a t i o n o f I W M i n t e r v e n t i o n s i n A d a r s h a w a t e r s h e d
are p r e s e n t e d . T h e s t u d y also d o c u m e n t s t h e associated e f f ec t s o f I W M o n
c o m m e r c i a l i z a t i o n o f subs is tence ag r i cu l t u re and inc reased p a r t i c i p a t i o n o f
s m a l l h o l d e r f a r m e r s i n m a r k e t s .
A d a r s h a w a t e r s h e d i s l oca ted i n K o t h a p a l l y v i l lage ( l o n g i t u d e 7 8 ° 5 ' t o 7 8 ° 8 ' E
a n d l a t i t u d e 17°20 ' t o 17°24 ' N ) i n Ranga R e d d y d i s t r i c t , A n d h r a Pradesh ,
nea r l y 4 0 k m f r o m I C R I S A T , Pa tancheru . I t covers 4 6 5 h a o f w h i c h 4 3 0 h a are
c u l t i v a t e d a n d t h e res t i s n o n - c u l t i v a t e d marg ina l l a n d . T h e I W M i n t e r v e n t i o n s
w e r e i m p l e m e n t e d t h r o u g h a c o n s o r t i u m t h a t i n c l u d e d I C R I S A T , I n d i a n N A R S ,
loca l g o v e r n m e n t , N G O s a n d t h e loca l c o m m u n i t y . T h i s d r o u g h t - p r o n e v i l l a g e /
c a t c h m e n t was se lec ted i n 1997 based o n i ts h i g h v u l n e r a b i l i t y t o d r o u g h t ,
sever i t y o f w a t e r scarc i ty , t h e e x t e n t o f l and deg rada t i on a n d w i d e s p r e a d
p o v e r t y re la t i ve t o o t h e r d r y l a n d vi l lages i n t h e d i s t r i c t (Wan i e t a l . 2 0 0 3 ) .
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Table 2. The impact of watershed management on runoff and soil loss, Adarsha watershed,
1999-2004.
Year
Rainfall
(mm)
Runoff (mm) Soil loss (t/ha)
Untreated1 Treated Untreated Treated
1999 584 16 *
* *
2000 1161 118 65 4.17 1.46
2001 612 31 22 1.48 0.51
2002 464 13 Nil 0.18 Nil
2003 689 76 44 3.20 1.10
2004 667 126 39 3.53 0.53
1 Untreated = control with no development work, Treated = with improved soil water and crop management technologies,
* Not installed
T h e changes i n g r o u n d w a t e r leve ls w e r e m o n i t o r e d us ing 6 2 g e o - r e f e r e n c e d
o p e n w e l l s l o c a t e d a long t h e m a i n w a t e r c o u r s e i n t h e w a t e r s h e d a t d i f f e r i n g
d is tances f r o m t h e check d a m s c o n s t r u c t e d f o r recha rg ing g r o u n d w a t e r
leve ls . T h e resu l t s s h o w a s ign i f i can t i m p r o v e m e n t i n t h e y i e l d s o f m o s t w e l l s ,
p a r t i c u l a r l y t hose l o c a t e d near c h e c k d a m s (F igu re 1) . T h e l a n d cove r a n d
v e g e t a t i o n d e n s i t y s t u d i e d us ing sa te l l i t e images also shows an increase in
v e g e t a t i o n cover f r o m 129 h a i n 1 9 9 6 t o 2 0 0 h a i n 2 0 0 0 .
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(a) Environmental benefits
T h e e n v i r o n m e n t a l bene f i t s w e r e n o t va l ued b u t m e a s u r e d us ing se lec ted
b i o p h y s i c a l i n d i c a t o r s s u c h as changes in r u n o f f , so i l loss, g r o u n d w a t e r leve ls a n d
g r o u n d cove r t h a t w e r e m o n i t o r e d ove r t i m e . T h e so i l a n d w a t e r m a n a g e m e n t
measures i m p l e m e n t e d i n t h e w a t e r s h e d i n c l u d e d f i e l d b u n d i n g , g u l l y p l ugg ing
a n d c h e c k d a m s b u i l t a t c e r t a i n in te rva ls a long t h e m a i n w a t e r c o u r s e t h a t cu t s
across t h e v i l lage a n d c a t c h m e n t . I n o r d e r t o f a c i l i t a t e c o m p a r a b i l i t y , u n t r e a t e d
areas w i t h i n t h e c a t c h m e n t t h a t c o n t a i n e d o n l y f a r m e r s ' p rac t i ces w i t h o u t any
t e c h n o l o g i c a l i n t e r v e n t i o n s served as c o u n t e r f a c t u a l s t o d e t e r m i n e t h e e f f e c t
o f so i l and w a t e r conse rva t i on measures. T h e ev idence c o l l e c t e d f o r t w o years
( 2 0 0 0 - 0 1 ) s h o w s a s ign i f i can t r e d u c t i o n i n r u n o f f a n d so i l loss f r o m t h e t r e a t e d
s e g m e n t o f t h e w a t e r s h e d c o m p a r e d t o t h e u n t r e a t e d p o r t i o n (Table 2 ) . T h e
r u n o f f has d e c l i n e d b y a b o u t 2 0 t o 6 0 % , t h e h ighes t r e d u c t i o n c o m i n g f r o m
years w i t h h i g h r a i n f a l l . A l t h o u g h so i l e ros ion levels w e r e n o t m e a s u r e d i n a l l
years , t h e resu l t s f r o m 2 0 0 1 s h o w ove r 6 0 % r e d u c t i o n i n e ros ion leve ls .
(b) Economic bene f i ts
T h e average n e t i n c o m e f r o m t h e t h r e e m a j o r sources (c rops , l i ves tock and o f f -
f a r m ) and t h e i r re la t i ve share i n 2 0 0 1 and 2 0 0 2 i s g iven i n Table 3 . T h e i n c o m e
f r o m c rops i s c o m p u t e d as r e t u r n s t o f a m i l y l abo r and l a n d , ie , ne t o f a l l var iab le
costs o t h e r t h a n o w n e d l a n d a n d f a m i l y l abo r us ing t h e 2 0 0 1 cons tan t p r i ces .
D i d I W M m a k e a s ign i f i cant c o n t r i b u t i o n t o c r o p a n d t o t a l h o u s e h o l d i n c o m e ?
I n 2 0 0 1 , t h e average c r o p i n c o m e was abou t 2 0 % h ighe r i n t h e p r o j e c t v i l lages,
b u t t h e d i f f e r e n c e increased t o abou t 3 0 0 % i n 2 0 0 2 . O v e r a l l h o u s e h o l d i n c o m e
was 4 7 % h ighe r i n t h e p r o j e c t v i l lages i n 2 0 0 1 , b u t d e c l i n e d t o 3 7 % i n 2 0 0 2 .
T h i s seems t o i n d i c a t e a s ign i f i cant e f f e c t o f I W M . I n o r d e r t o iso la te t h e e f f e c t
o f o t h e r c o r r e l a t e d in f l uences , a n e c o n o m e t r i c m o d e l was used t o e s t i m a t e t h e
re la t i ve e f f e c t o f I W M and d r o u g h t fac to rs o n c r o p i n c o m e a n d t o t a l h o u s e h o l d
i n c o m e . T h e resu l ts have s h o w n a s ign i f i can t e f f e c t o f I W M o n c r o p i n c o m e
a n d ove ra l l h o u s e h o l d i n c o m e even i n years w h e n d r o u g h t occurs ( S h i f e r a w e t
a l . 2 0 0 5 ) .
(c) D r o u g h t m i t i g a t i o n bene f i t s
T h e basic goal o f w a t e r s h e d m a n a g e m e n t i n d r o u g h t - p r o n e r a i n f e d sys tems i s
t o i m p r o v e l i v e l i h o o d secu r i t y b y m i t i g a t i n g t h e negat ive e f fec ts o f c l i m a t i c
v a r i a b i l i t y w h i l e p r o t e c t i n g o r enhanc ing t h e sus ta inab i l i t y o f t h e e n v i r o n m e n t
a n d t h e ag r i cu l t u ra l resource base. A s s h o w n above, a d o p t i o n o f soi l a n d w a t e r
conse rva t i on i n t e r v e n t i o n s r e s u l t e d i n s ign i f i cant r e d u c t i o n s i n r u n o f f a n d soi l
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Figure 1. The effect of watershed management investments on groundwater 
levels. Source: Sahrawat et al. (2004). 
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Table 3. The effect of watershed management interventions on alternative sources of
household income (Rs 1000).
Villages Crop Livestock Off-farm Household
Year group Statistics income income income Income
2001 Non-Project Mean 12.7 1.9 14.3 28.9
(N=60) Std. dev 23.3 3.8 12.6 26.3
% 44.0 6.6 49.5 100.0
Project Mean 15.4 4.4 22.7 42.5
(N=60) Std. dev 16.4 6.4 45.0 51.3
% 36.2 10.4 53.4 100.0
2002 Non-Project Mean 2.5 2.7 15.0 20.2
(N=60) Std. dev 13.4 4.7 30.0 36.9
% 12.2 13.3 74.5 100.0
Project Mean 10.1 4.0 13.4 27.6
(N=60) Std. dev 19.4 6.7 17.8 31.3
% 36.7 14.6 48.7 100.0
e ros ion , r ise i n t h e g r o u n d w a t e r l eve l and increase i n v e g e t a t i o n cover. H e n c e ,
a d d i t i o n a l l and i s b r o u g h t u n d e r c u l t i v a t i o n i n t h e p r o j e c t v i l lages us ing s m a l l -
scale a n d s u p p l e m e n t a l i r r i g a t i o n i n t h e p o s t r a i n y season us ing i m p r o v e d
var ie t ies and c r o p p i n g sys tems. A d o p t i o n o f i m p r o v e d p rac t i ces has r e s u l t e d i n
increased land p r o d u c t i v i t y a n d p r o f i t a b i l i t y o f c rops and c r o p p i n g sequences.
T h e m e a n i n c o m e f o r t h e t w o g roups o f househo lds f r o m a l t e rn a t i ve sources
(crops, l i ves tock a n d o f f - f a r m ) i n 2 0 0 1 and 2 0 0 2 i s g iven i n F igu re 2 . T h e
average i n r a i n fa l l i n 2 0 0 2 ( 5 7 1 m m ) was a b o u t 1 6 % less t h a n t h a t i n 2 0 0 1
( 6 7 6 m m ) .
T h e resu l ts s h o w t h a t c r o p and h o u s e h o l d i n c o m e s are genera l l y h ighe r
i n 2 0 0 1 t h a n i n t h e d r o u g h t year 2 0 0 2 . I n 2 0 0 1 , c r o p i n c o m e s c o n s t i t u t e d
abou t 3 6 % and 4 4 % o f h o u s e h o l d i n c o m e i n Ada rsha w a t e r s h e d and i n t h e
n o n - p r o j e c t v i l lages, respec t ive ly . I n 2 0 0 2 , c r o p i n c o m e f o r t h e n o n - p r o j e c t
v i l lage d e c l i n e d b y 8 0 % w h i l e i t o n l y d e c l i n e d b y a b o u t a t h i r d i n t h e p r o j e c t
v i l lage. H e n c e , t h e c o n t r i b u t i o n o f c r o p i n c o m e t o h o u s e h o l d i n c o m e s i n t h e
n o n - p r o j e c t v i l lages d e c l i n e d t o a m e r e 1 2 % w h i l e i t r e m a i n e d u n c h a n g e d a t
a b o u t 3 6 % i n t h e p r o j e c t v i l lages. T h i s was large ly c o m p e n s a t e d b y inc reased
m i g r a t i o n and o f f - f a r m e m p l o y m e n t i n t h e n o n - p r o j e c t v i l lages, w h e r e t h e
share o f o f f - f a r m i n c o m e inc reased f r o m a b o u t 5 0 % i n 2 0 0 1 t o a l m o s t 7 5 % i n
2 0 0 2 . T h i s shows h o w I W M has c o n t r i b u t e d t o s t a b i l i t y o f c r o p i n c o m e s i n t h e
w a t e r s h e d desp i t e t h e ser ious d r o u g h t c o n d i t i o n s i n 2 0 0 2 .
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Figure 2. Effects on income sources and stability and resilience of livelihoods. 
(d) Agr icu l tu ra l d ivers i f icat ion a n d c o m m e r c i a l i z a t i o n
A n o t h e r p o t e n t i a l socia l b e n e f i t o f I W M i s r e l a t e d t o i ts c o n t r i b u t i o n t o t h e
t r a n s f o r m a t i o n a n d r e - o r i e n t a t i o n o f t r a d i t i o n a l a g r i c u l t u r e t o w a r d s c o m m e r c i a l
f a r m i n g . I n t e g r a t e d w a t e r s h e d - b a s e d i n t e r v e n t i o n s t h a t c o m b i n e i m p r o v e d
so i l , w a t e r a n d pes t m a n a g e m e n t w i t h n e w cu l t i va rs and l i ves tock m a n a g e m e n t
o p t i o n s seek t o address t h e b i n d i n g b i o t i c a n d ab io t i c cons t ra in t s i n t h e s y s t e m .
T h i s reduces t h e pervas ive p r o d u c t i o n r i sk a n d i m p r o v e s t h e p r o d u c t i v i t y o f t h e
s y s t e m . I m p r o v e d w a t e r ava i lab i l i t y he lps t o d i ve r s i f y p r o d u c t i o n t o w a r d s h i g h -
va lue p r o d u c t s (eg, l egumes , vegetab les, f r u i t s , t rees , l i ves tock , e t c ) , boos t t h e
p r o d u c t i v i t y t h r o u g h s u p p l e m e n t a l i r r i g a t i o n a n d m i t i g a t e t h e r i sk o f d r o u g h t -
i n d u c e d c r o p - l i v e s t o c k losses. A d o p t i o n o f i n t e g r a t e d a n d c o m p l e m e n t a r y
i n t e r v e n t i o n s a n d t h e associated h ighe r p r o d u c t i v i t y a l l ows h i t h e r t o subs is tence
o r sub-subs is tence leve l househo lds t o be able t o d i ve rs i f y i n c o m e sources a n d
genera te sizable m a r k e t a b l e surp luses. T h e r e d u c e d p r o d u c t i o n and m a r k e t
r i s k creates o p p o r t u n i t i e s f o r la rge ly subs is tence f a r m e r s t o b e g i n t o t r u s t loca l
m a r k e t s a n d g radua l l y r e d u c e se l f -su f f ic iency . T h i s w o u l d c rea te o p p o r t u n i t i e s
f o r d i v e r s i f i c a t i o n i n t o h igh -va lue p r o d u c t s a n d e n h a n c e d m a r k e t p a r t i c i p a t i o n
a l t h o u g h r isk-averse f a r m e r s m a y s t i l l p r e f e r t o ensure f o o d secur i t y f o r p r o d u c t s
f o r w h i c h m a r k e t s canno t b e f u l l y r e l i e d o n .
A s im i l a r process o f change has t a k e n p lace in Adarsha w a t e r s h e d . An
analysis o f t h e c r o p cho i ce dec is ions a n d t h e leve l o f m a r k e t e d surp lus o f samp le
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f a r m e r s s u p p o r t these observa t ions . Based on census da ta f o r 2 0 0 1 , F igu re 3 
shows t h e pe rcen tage o f f a r m e r s t h a t g r o w d i f f e r e n t c rops w i t h i n a n d o u t s i d e
t h e p r o j e c t v i l lages. A b o u t 2 6 % o f t h e g r o w e r s ( c o m p a r e d t o 3 3 % i n t h e n o n -
p r o j e c t v i l lages) i n t h e p r o j e c t v i l lage g r o w l o w va lue cereals ( m a i n l y s o r g h u m ) .
I n t e r m s o f d i v e r s i f i c a t i o n i n t o h i g h va lue cereals (paddy , w h e a t a n d ma ize ) t h e
c o m p a r a t i v e shares are 2 9 % w i t h i n t h e w a t e r s h e d p r o j e c t v i l lages a n d 2 2 % i n
t h e a d j o i n i n g n o n - p r o j e c t v i l lage. I n genera l , e x c e p t f o r l o w va lue cereals a n d
pulses, a larger pe rcen tage o f f a r m e r s in t h e p r o j e c t v i l lages have d i v e r s i f i e d
p r o d u c t i o n i n t o h i g h va lue cereals , o i l c rops a n d cash c rops ( c o t t o n , sugarcane,
vegetab les a n d f r u i t s ) , w h i c h c o n t r i b u t e s t o g r o w t h a n d d i ve r s i f i ca t i on o f
i n c o m e sources.
T h e d r i v e r s o f c h a n g e i n A d a r s h a w a t e r s h e d
P r e l i m i n a r y assessment o f da ta c o l l e c t e d t h r o u g h h o u s e h o l d a n d c o m m u n i t y
surveys a n d p a r t i c i p a t o r y r u r a l appraisals s h o w several d r i v i n g fac to rs t h a t
c o n t r i b u t e d t o t h e success o f c o l l e c t i v e a c t i o n i n A d a r s h a w a t e r s h e d . These
i n c l u d e t h e f o l l o w i n g :
• A c u t e w a t e r stress
• Sha red goals a n d c o m m o n i n t e res t
48
Figure 3. Effect of integrated watershed management on commercialization 
of production. 
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• G o o d leadersh ip
• A c t i v e p a r t i c i p a t i o n in des ign and i m p l e m e n t a t i o n
• K n o w l e d g e - b a s e d i n t e r v e n t i o n s f o r p r i va te bene f i t s and e q u i t y
• T ra in ing and capac i t y e n h a n c e m e n t
• A c o a l i t i o n of p a r t n e r s w i t h a shared v i s i on
I n s u m m a r y , w e f i n d t h a t w h e n w a t e r scarc i t y i s a c o m m o n l y f e l t n e e d f o r
t h e c o m m u n i t y , and w h e n loca l i n s t i t u t i o n s t h a t p r o v i d e good governance a n d
leadersh ip are i n p lace a long w i t h k n o w l e d g e based e n t r y po i n t s and loca l capac i t y
b u i l d i n g , t h e c o m m u n i t y w i t h shared goa l /s was able t o p a r t i c i pa te m o r e ac t i ve l y
i n i m p l e m e n t i n g t h e w a t e r s h e d p r o g r a m w h i c h l e d t o s ign i f i cant i m p r o v e m e n t s
i n b o t h e c o n o m i c and e n v i r o n m e n t a l c o n d i t i o n s i n t h e w a t e r s h e d . H o w e v e r ,
t h e r e are s o m e r e m a i n i n g chal lenges (eg, t h e t h r e a t o f d e p l e t i o n o f g r o u n d w a t e r )
t h a t m a y i n f l uence t h e sus ta inab i l i t y o f t h e w a t e r s h e d i n t e r v e n t i o n s . T h e r e w i l l
b e a need t o sp read t h e e q u i t y i m p a c t s o f I W M and evo lve loca l n o r m s and
m e c h a n i s m s t h a t h e l p regu la te u t i l i z a t i o n o f g r o u n d w a t e r .
S u m m a r y a n d c o n c l u s i o n
S m a l l h o l d e r f a r m e r s i n t h e d r o u g h t - p r o n e areas o f sub-Saharan A f r i c a are poor ,
have l o w capab i l i t i es f o r r i sk t a k i n g , and are unab le t o inves t i n best p rac t i ces
t h a t enhance l i v e l i h o o d res i l ience and ecosys tem h e a l t h , espec ia l ly w h e n such
i n v e s t m e n t s are cha rac te r i zed b y l ong ges ta t ion pe r i ods . Expe r i ences f r o m
S o u t h As ia a n d s o m e c o u n t r i e s i n A f r i c a s h o w t h a t i n t e g r a t e d i n t e r v e n t i o n s f o r
w a t e r s h e d m a n a g e m e n t and i m p r o v e d access t o i nnova t i ons and m a r k e t s can
b e p r o m i s i n g st rategies f o r d i ve r s i f i ca t i on i n t o h igh -va lue p r o d u c t s , i m p r o v e d
res i l ience o f l i ve l i hoods and e n h a n c e d resource use susta inab i l i t y . H o w e v e r , a 
w a t e r s h e d i s a c o m p l e x b iophys i ca l a n d s o c i o e c o n o m i c u n i t t h a t necessi tates
spec ia l p o l i c y s u p p o r t and i n s t i t u t i o n a l a r rangemen ts f o r emergence o f loca l
co l l ec t i ve a c t i o n . W h e r e a s t e c h n i c a l cons ide ra t i ons j u s t i f y a w a t e r s h e d as a 
su i tab le spat ia l landscape u n i t f o r i n t e r v e n t i o n , socia l cons ide ra t i ons and t h e
n e e d f o r co l l ec t i ve a c t i o n d i c t a t e a c o m m u n i t y or v i l lage u n i t as a basis f o r such
i n t e r v e n t i o n s . T h e b i ophys i ca l a n d soc ia l c o m p l e x i t i e s a n d t h e n e e d t o h a r m o n i z e
t h e t w o f o r susta inab le m a n a g e m e n t o f w a t e r and so i l resources r e q u i r e su i tab le
p o l i c y and i n s t i t u t i o n a l i n s t r u m e n t s t h a t encourage and s t i m u l a t e b o t h p r i v a t e
a n d co l l e c t i ve e f f o r t s . T h e emergence o f loca l i n s t i t u t i o n s f o r co l l ec t i ve a c t i o n
can h e l p i n te rna l i ze ex te rna l i t i e s a n d r e d u c e t r ansac t i on costs t h a t l i m i t t h e
incen t i ves f o r i n d i v i d u a l f a r m e r s t o p a r t i c i p a t e i n sus ta inab le m a n a g e m e n t
o f loca l p u b l i c goods i n wa te rsheds . T h i s c o n t r i b u t e s t o e m p o w e r m e n t o f
c o m m u n i t i e s and fac i l i t a tes j o i n t i n v e s t m e n t s f o r i m p r o v i n g p r o d u c t i v i t y and
resource use sus ta inab i l i t y a t t h e landscape leve l . H e n c e , t h e c o m m u n i t y - b a s e d
b u t landscape w i d e I W M i n t e r v e n t i o n s c rea te synergies b e t w e e n ta rge ted
techno log ies , po l i c ies and i n s t i t u t i o n s t h a t i m p r o v e p r o d u c t i v i t y , resource use
sus ta inab i l i t y and m a r k e t access f o r resource users.
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I n d i a i s one o f t h e c o u n t r i e s i n S o u t h As ia t h a t has a d o p t e d m i c r o -
w a t e r s h e d d e v e l o p m e n t as a s t ra tegy f o r p o v e r t y r e d u c t i o n a n d sus ta inab le r u r a l
d e v e l o p m e n t i n d r y l a n d areas. E x p e r i e n c e s i n s e m i - a r i d areas o f I n d i a s h o w t h a t
w h e n p r o p e r t y r i gh ts t o c o l l e c t i v e l y h e l d resources a n d i n v e s t m e n t s are c l ea r l y
d e f i n e d a n d benef ic ia r ies respec t t h e agreed ru les , f a r m e r s i n d r o u g h t - p r o n e
areas can b e n e f i t f r o m increased ava i l ab i l i t y o f d r i n k i n g a n d i r r i g a t i o n w a t e r ,
i m p r o v e d ava i l ab i l i t y o f f o d d e r f o r l i ves tock , r e d u c e d so i l e ros i on , e n h a n c e d
sus t a i nab i l i t y a n d i m p r o v e d e n v i r o n m e n t a l q u a l i t y ( K e r r e t a l . 2 0 0 2 ; F a r r i n g t o n
e t a l . 1 9 9 9 ; S h i f e r a w e t a l . 2 0 0 3 ; Josh i e t a l . 2 0 0 4 ) . S u c h c o l l e c t i v e i n v e s t m e n t s
also enhance t h e p r o f i t a b i l i t y o f o t h e r d i v i s i b l e i n p u t s l i k e f e r t i l i z e r a n d
i m p r o v e d seeds, a n d encourage a d o p t i o n o f p r o d u c t i v i t y - e n h a n c i n g i n n o v a t i o n s
b y i n d i v i d u a l f a r m e r s .
T h e resu l ts f r o m analyses o f pane l da ta c o l l e c t e d f r o m Ada rsha w a t e r s h e d
a n d a d j o i n i n g p r o j e c t v i l lages s h o w t h a t I W M i n t e r v e n t i o n s h a d a s ign i f i can t
p o s i t i v e e f f e c t o n c r o p a n d h o u s e h o l d i n c o m e s . E v e n a f t e r c o n t r o l l i n g f o r t h e
e f f e c t o f d r o u g h t , t h e analyses i n d i c a t e d h ighe r c r o p i n c o m e shares, h ighe r
c r o p a n d h o u s e h o l d i n c o m e s i n t h e I W M v i l lage c o m p a r e d t o a d j o i n i n g v i l lages
t h a t d o n o t bene f i t f r o m s u c h i n t e r v e n t i o n s . T h i s shows t h e v i t a l c o n t r i b u t i o n
o f I W M i n t e r v e n t i o n s i n t e r m s o f d i v e r s i f i c a t i o n o f i n c o m e sources i n t o
h igh -va lue p r o d u c t s and m i t i g a t i n g t h e e f f ec t s o f d r o u g h t - i n d u c e d shocks o n
l i ve l i hoods . W e also f o u n d t h a t I W M h a d acce le ra ted d i ve r s i f i ca t i on i n t o h i g h -
va lue p r o d u c t s a n d s ign i f i can t l y e n h a n c e d t h e m a r k e t e d su rp lus o f s m a l l h o l d e r
f a r m e r s , c o n t r i b u t i n g t o w a r d s c o m m e r c i a l i z a t i o n o f p r o d u c t i o n . H o w e v e r , t h e r e
are several cases w h e r e w a t e r s h e d m a n a g e m e n t h a d f a i l ed i n I n d i a a n d i t w o u l d
b e u s e f u l t o u n d e r s t a n d t h e m a j o r d r i v e r s f o r e m e r g e n c e and sus ta inab i l i t y o f
e f f e c t i v e c o m m u n i t y a c t i o n . T h e e x p e r i e n c e o f Ada rsha w a t e r s h e d p r o v i d e s
u s e f u l ins igh ts o n these fac to rs . G o v e r n m e n t s u p p o r t f o r es tab l i sh ing k e y loca l
i n s t i t u t i o n s a n d i m p l e m e n t t e s t e d I W M i n t e r v e n t i o n s i n p a r t n e r s h i p w i t h
t h e c o m m u n i t y was a c r i t i c a l f i r s t s tep t h a t l a i d t h e f o u n d a t i o n f o r co l l e c t i ve
e f f o r t s . T h e i n c e n t i v e p r o b l e m s f o r enab l i ng t h e p a r t i c i p a t i o n o f s m a l l f a r m e r s
i n I W M w e r e i n i t i a l l y addressed t h r o u g h o n - f a r m i n t e r v e n t i o n s t h a t i m p r o v e d
c r o p y i e l ds a n d i n c o m e s f o r i n d i v i d u a l f a r m e r s . T h i s was f u r t h e r e n h a n c e d
t h r o u g h l i n k e d l i v e l i h o o d o p p o r t u n i t i e s (eg, p r o d u c t i o n o f b i o -pes t i c i des a n d
b io - f e r t i l i ze r s ) f o r t h e landless a n d m a r g i n a l f a r m e r s w h o m a y n o t d i r e c t l y
b e n e f i t f r o m i r r i g a t i o n a n d h i ghe r l a n d p r o d u c t i v i t y . I n o r d e r t o sp read t h e
bene f i t s w i d e l y a n d m o r e equ i tab l y , l o w - c o s t w a t e r recha rg ing a n d ha rves t i ng
s t r u c t u r e s w e r e c o n s t r u c t e d a long t h e w a t e r c o u r s e . T h e r e m a r k a b l e progress
m a d e i n Ada rsha w a t e r s h e d needs t o b e r e p l i c a t e d i n o t h e r d r y l a n d v i l lages
across t h e reg ion .
H o w e v e r , m o r e w o r k i s n e e d e d t o b e t t e r u n d e r s t a n d w h y c e r t a i n t y p e s o f
g r o u p s f a i l a n d o t h e r s succeed ; h o w g o v e r n m e n t s a n d o t h e r s takeho lde rs can
p l a y a n ac t i ve ro le i n t h e process ; h o w t h e bene f i t s a n d costs o f I W M can b e
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d i s t r i b u t e d m o r e e q u i t a b l y ; h o w landless a n d marg ina l f a r m e r s can b e n e f i t f r o m
co l l ec t i ve a c t i o n ; a n d h o w n e w k i n d s o f i n s t i t u t i o n a l a r rangemen ts f o r co l l e c t i ve
a c t i o n can b e d e v e l o p e d t o regu la te g r o u n d w a t e r use, r e d u c e d e p l e t i o n a n d
ensure sus ta inab i l i t y .
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Introduction
T h e agroecosys tems o f s e m i - a r i d sub-Saharan A f r i c a (SSA) have d e v e l o p e d
i n response t o t h e needs o f b o t h r u r a l a n d u r b a n p o p u l a t i o n s . T h e t r a d i t i o n a l
p r o d u c t i o n sys tems o f r u r a l househo lds are t h o u g h t t o b e genera l l y susta inable
u n d e r c o n d i t i o n s o f l o w p o p u l a t i o n pressure a n d lack o f m a r k e t i n t e g r a t i o n ,
w i t h s y s t e m p r o d u c t i v i t y geared t o w a r d s subs is tence ( B a r r o w 1 9 8 8 ; Rei j e t a l .
1 9 9 6 ; Ba rb ie r 1 9 9 8 ) . These sys tems r e m a i n i n susta inab le e q u i l i b r i u m u n t i l
change, such as p o p u l a t i o n g r o w t h or e x t e r n a l e c o n o m i c pressures, occu rs a t a 
ra te fas te r t h a n can b e a c c o m m o d a t e d w i t h o u t resource d e g r a d a t i o n (F ischer
a n d H e i l i g 1 9 9 8 ) . These i n t e r n a l and e x t e r n a l f o rces can b r i n g a b o u t a n
i n t e n s i f i c a t i o n o f a g r i c u l t u r e , o r a n e x t e n s i f i c a t i o n i n t o m a r g i n a l lands , w h e r e
t h e r i sk o f c r o p f a i l u re , e n v i r o n m e n t a l d e g r a d a t i o n and loss o f b i o d i v e r s i t y
increases d u e t o i n a p p r o p r i a t e m a n a g e m e n t p rac t i ces t h a t can exhaus t t h e soi ls
o f n u t r i e n t s a n d organ ic m a t t e r a n d leave t h e m v u l n e r a b l e t o e ros ion ( G r e g o r y
a n d I n g r a m 2 0 0 0 ) . M a n y o f t h e changes t a k i n g p lace re f l ec t h i ghe r c o m m u n i t y
e x p e c t a t i o n s a n d b e t t e r o p p o r t u n i t i e s because o f i n t e g r a t i o n o f u r b a n a n d r u r a l
l i v e l i h o o d s , phys i ca l ( roads) a n d soc ia l (schools) i n f r a s t r u c t u r e d e v e l o p m e n t ,
a n d genera l e c o n o m i c g r o w t h . T h e n e w e x p e c t a t i o n s a n d o p p o r t u n i t i e s
c o m p e t e f o r avai lab le resources f o r i n v e s t m e n t cho ices , o f t e n a t t h e expense
o f i n v e s t m e n t i n N a t u r a l Resource M a n a g e m e n t ( N R M ) ; i n d e e d , t h e y m a y
encourage o v e r - e x p l o i t a t i o n o f n a t u r a l resources.
T h e p r o b l e m i s t h a t i ncen t i ves t o p u r s u e e n v i r o n m e n t a l l y susta inab le
p rac t i ces are c o m m o n l y l o w e r t h a n i ncen t i ves t o s i m p l y e x t r a c t n a t u r a l
resources. T h e va lue o f a n a d d i t i o n a l do l l a r o f o u t p u t t o d a y i s w o r t h far m o r e t o
m o s t smal l -sca le f a r m e r s t h a n t h e va lue o f m u c h larger p r o d u c t i o n levels i n t h e
d i s t a n t f u t u r e . M a n y d e v e l o p e d c o u n t r i e s have reso l ved t h i s p r o b l e m b y p a y i n g
f a r m e r s e i t h e r t o t a k e l a n d o u t o f p r o d u c t i o n o r t o a d o p t m o r e susta inab le
prac t i ces . U n f o r t u n a t e l y , f e w d e v e l o p i n g c o u n t r i e s have t h e capac i t y t o m a k e
s i m i l a r i n v e s t m e n t s . I n f a c t t h e m a j o r i t y o f A f r i c a ' s and As ia 's p o o r e s t a n d
m o s t f o o d - i n s e c u r e househo lds l i ve i n t h e s e m i - a r i d t r o p i c s (SAT) - h o m e
f o r 4 5 % o f t h e w o r l d ' s hung ry , a n d 7 0 % o f t h e w o r l d ' s m a l n o u r i s h e d c h i l d r e n
(Sanchez e t a l . 2 0 0 5 ) . To su rv i ve in s u c h a harsh a n d var iab le e n v i r o n m e n t , t h e y
p u r s u e a range o f l i v e l i h o o d s t ra teg ies. D i f f e r e n t househo lds p u r s u e d i f f e r e n t
d e v e l o p m e n t pa ths . B u t a l m o s t a l l seek t o d i v e r s i f y t h e i r i n c o m e sources a n d
i n v e s t m e n t s t ra teg ies as a means to r e d u c e r i sk a n d , i f poss ib le , r e s p o n d to
r a p i d l y chang ing m a r k e t c o n d i t i o n s .
U n f o r t u n a t e l y , c o m m e r c i a l a g r i c u l t u r e m a y b e t o o a m b i t i o u s f o r t h i s g r o u p ,
w e n e e d a subset o f t echno log ies t h a t spec i f i ca l l y t a rge t f o o d s e c u r i t y i n t h e
p o o r e s t h o u s e h o l d s a n d p r o v i d e t h e m d i v e r s i f i e d o p t i o n s f o r gene ra t i ng i n c o m e
t h r o u g h access t o a l t e r n a t i v e c rops , n e w var ie t ies w i t h m a r k e t i n g p o t e n t i a l ,
a n d t h r o u g h o rgan iza t iona l a n d i n s t i t u t i o n a l d e v e l o p m e n t . C o r r e s p o n d i n g l y ,
t e c h n o l o g y d e l i v e r y can b e l i n k e d w i t h t h e d e v e l o p m e n t o f i n t e r - r u r a l m a r k e t s
t o m o v e f o o d f r o m su rp lus t o d e f i c i t areas, i n a d d i t i o n t o b e i n g l i n k e d w i t h t h e
c o m m e r c i a l i z a t i o n o f p r o d u c t i o n f o r sale t o u r b a n o r e x p o r t m a r k e t s . I n areas
w i t h b e t t e r f a r m i n g c o n d i t i o n s and m a r k e t access, research p r o g r a m s s h o u l d
focus o n m a r k e t - o r i e n t a t e d p r o d u c t i o n and va lue a d d i t i o n ; b u t t echno log ies
m u s t o f f e r c o m p e t i t i v e r e t u r n s t o l abo r and cap i ta l c o m p a r e d w i t h a l t e rna t i v e
i n c o m e - e a r n i n g o p p o r t u n i t i e s .
ICRISAT's approach in eastern and southern Africa
To address these r a p i d l y chang ing s i t ua t i ons , I C R I S A T u n d e r t o o k a p r o g r a m o f
g loba l consu l t a t i ons w i t h pa r t ne rs a n d col leagues f r o m N a t i o n a l A g r i c u l t u r a l
Research a n d E x t e n s i o n Sys tems ( N A R E S ) , Sub-Reg iona l O rgan i za t i ons
( S R O s ) , d o n o r o rgan iza t ions , I n t e r n a t i o n a l A g r i c u l t u r a l Research C e n t e r s
( I A R C s ) , A d v a n c e d Research I n s t i t u t e s ( A R I s ) , n e w l y e m e r g i n g pa r t ne rs f r o m
N o n - G o v e r n m e n t a l O rgan i za t i ons ( N G O s ) a n d t h e p r i v a t e sector , o n t h e
n e w p r i o r i t i e s f o r a g r i c u l t u r a l research i n t h e S A T (Ryan a n d Spence r 2 0 0 1 ) .
A consequence o f t h i s w i d e rang ing c o n s u l t a t i v e process i s t h a t t h e I C R I S A T
g loba l t e a m rev ised i t s reg iona l research s t ra teg ies t o t a rge t rea l d e v e l o p m e n t
i m p a c t s o n h u m a n a n d e n v i r o n m e n t a l w e l l - b e i n g , i n b o t h t h e s h o r t a n d m e d i u m
t e r m t h a t have b e e n i d e n t i f i e d b y t h e respec t i ve S R O s . I n a n i m p o r t a n t
d e p a r t u r e f r o m t h e past , t h e p r i m a r y d e v e l o p m e n t s t ra tegy i s n o t c r o p - o r
t e c h n o l o g y based, b u t s tar ts w i t h t h e i d e n t i f i c a t i o n o f rea l o p p o r t u n i t i e s f o r
s m a l l h o l d e r f a r m e r s . I t t h e n seeks t o d e v e l o p t hose o p p o r t u n i t i e s i n t o tang ib le
bene f i t s a t t h e f a r m l eve l b y p u r s u i n g sc ience f o r d e v e l o p m e n t , t h e c r e a t i o n
o f n e w pa r t ne r sh i ps , a n d b y l i n k i n g f a r m e r - p r o d u c e r s t o t h e m a r k e t c h a i n .
S i m p l i s t i c a l l y m u l t i p l e hypo theses m u s t b e l i n k e d t o ach ieve i m p a c t .
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I C R I S A T has b e e n i n v o l v e d i n areas t h a t c o m p l e m e n t ( ra the r t h a n d isp lace)
t h e ac t i v i t i e s o f o t h e r s takeho lde rs a n d genera te w i d e s p r e a d reg iona l p u b l i c
goods a n d bene f i t s . W h i l e a c o m p r e h e n s i v e d e s c r i p t i o n o f a l l ongo ing ac t i v i t i es
i n t h e area o f i n t e g r a t e d m a n a g e m e n t o f na tu ra l resources i n t h e reg ion i s
b e y o n d t h e scope o f t h i s paper , a b r i e f d e s c r i p t i o n o f s o m e i m p o r t a n t o n - g o i n g
research ac t i v i t i es is p r o v i d e d .
Climate variability management
C l i m a t e v a r i a b i l i t y has been , and c o n t i n u e s t o be , t h e p r i n c i p a l source o f r i sk i n
r a i n f e d c r o p p r o d u c t i o n across t h e SAT. T h e h i g h r isk associated w i t h var iab le
ra i n fa l l acts as a m a j o r d e t e r r e n t f o r t h e f a r m e r s to inves t i n expens ive i n p u t s
s u c h as f e r t i l i ze rs a n d i m p r o v e d seeds r e q u i r e d to ach ieve h ighe r p r o d u c t i v i t y .
Fa rmers , p a r t i c u l a r l y sma l l ho l de r s i n d e v e l o p i n g coun t r i es , s h o w r isk-averse
behav io r (B inswanger 1980) a n d a d o p t conserva t i ve m a n a g e m e n t s t ra teg ies
t h a t r e d u c e negat i ve i m p a c t s i n p o o r years , b u t a t t h e expense o f r e d u c e d
average p r o d u c t i v i t y a n d p r o f i t a b i l i t y (Rosenzweig a n d B inswanger 1 9 9 3 ) .
M u c h o f t h e past research o n manag ing c l i m a t e va r i ab i l i t y has been d e v o t e d
t o t h e analysis and u n d e r s t a n d i n g o f t h e c o m p l e x i t i e s associated w i t h t h e
va r i ab i l i t y and d i s t r i b u t i o n o f r a i n fa l l ( S i v a k u m a r e t a l . 1 9 8 3 ) . H o w e v e r , m a n y
c r i t i c a l ag r i cu l t u ra l dec is ions m u s t b e m a d e several m o n t h s b e f o r e i m p a c t s
o f c l i m a t e are rea l i zed , m a k i n g i t d i f f i c u l t t o t a i l o r t h e m a n a g e m e n t t o t h e
season's p o t e n t i a l . Recen t d e v e l o p m e n t s i n t h e u n d e r s t a n d i n g o f i n t e r a c t i o n s
b e t w e e n t h e a t m o s p h e r e , sea and l a n d sur faces, and i n m o d e l i n g t h e g loba l
c l i m a t e s y s t e m m a d e i t poss ib le t o p r e d i c t c l i m a t i c c o n d i t i o n s m o n t h s i n
advance i n m a n y par ts o f t h e w o r l d ( H a n s e n and I n d e j e 2 0 0 4 ) . I n east A f r i c a ,
a co l l abo ra t i ve e f f o r t w i t h I C P A C ( I G A D C l i m a t e P r e d i c t i o n a n d A p p l i c a t i o n
C e n t r e ) , K A R I - K a t u m a n i a n d I C R A F i s l o o k i n g i n t o t h e o p p o r t u n i t i e s f o r use
o f seasonal c l i m a t e forecasts i n f a r m leve l d e c i s i o n - m a k i n g .
Using new tools and decision support systems
S i m u l a t i o n m o d e l l i n g t h a t i s c o m p l e m e n t e d b y o n - f a r m research w i t h f a r m e r
p a r t i c i p a t i o n can b e a n e f f i c i e n t w a y o f i d e n t i f y i n g c r i t i c a l f ac to rs a n d k n o w l e d g e
gaps a n d e v e n t u a l l y fac i l i t a tes a p p l i c a t i o n o f research f i nd ings t o t h e large va r i e t y
o f m i c r o - e n v i r o n m e n t s t h a t charac te r i ze t h e SAT. S o m e i n t e r e s t i n g i n i t i a t i ves
o n a p p l i c a t i o n o f s i m u l a t i o n m o d e l s t o p r o d u c t i o n sys tems are n o w u n d e r w a y a t
I C R I S A T - E S A . W o r k i n g c lose ly w i t h f a r m e r s , these s tud ies a i m e d a t e x p l o r i n g
c o m p l e m e n t a r i t i e s b e t w e e n f a r m e r p a r t i c i p a t o r y research a n d m o d e l i n g i n
address ing so i l f e r t i l i t y m a n a g e m e n t issues a t t h e f a r m leve l , t h u s s t r e n g t h e n i n g
t h e capac i t y o f sc ien t is ts a n d f a r m e r s t o i n t e r a c t b e t t e r b y i n c o r p o r a t i n g f a r m e r
p a r t i c i p a t i o n i n t h e c o n c e p t u a l i z a t i o n o f ques t i ons , d e f i n i t i o n o f var iab les a n d
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p r o v i s i o n o f da ta t h a t can b e used t o c o n s t r u c t rea l is t i c scenar ios f o r s i m u l a t i o n
a n d t h e f o r m u l a t i o n o f r e c o m m e n d a t i o n s / o p t i o n s f o r i m p r o v e d so i l f e r t i l i t y
m a n a g e m e n t a n d f u t u r e research .
Alternative methods for scaling up and out
I n Z i m b a b w e , t h e F a r m e r F i e l d S c h o o l (FFS) m o d e l has b e e n s h o w n t o be a 
s o l i d a n d p r a c t i c a l m e c h a n i s m t o c o m m u n i c a t e n e w ideas i n o r d e r t o c o n v i n c e
f a r m e r s t h a t a range o f so i l and w a t e r m a n a g e m e n t t echno log ies o f f e r s ign i f i can t
bene f i t s u n d e r t h e i r c o n d i t i o n s , t o d e v e l o p sk i l l s t o i m p l e m e n t t h e techno log ies
a n d t o r e d u c e l i k e l i h o o d o f f a i l u re a n d r i sk . T o da te , 138 F F S have b e e n h e l d
i n f o u r d i s t r i c t s i n s o u t h e r n Z i m b a b w e , i n w h i c h 3 , 3 0 0 f a r m e r s w e r e t r a i n e d
a n d 5 0 , 0 0 0 f a r m e r s e xp osed t o i m p r o v e d so i l f e r t i l i t y a n d w a t e r m a n a g e m e n t
p rac t i ces t h r o u g h f i e l d days a n d f a r m e r - t o - f a r m e r c o m m u n i c a t i o n . T h e n a t i o n a l
e x t e n s i o n serv ices are c o n v i n c e d t h a t F F S can be used f o r d i s s e m i n a t i n g
i n f o r m a t i o n - i n t e n s i v e techno log ies such as i m p r o v e d r a i n w a t e r ha rves t ing and
so i l f e r t i l i t y m a n a g e m e n t t echno log ies t o a large n u m b e r o f f a r m i n g g roups over
a w i d e geograph ica l area a n d have a d o p t e d t h e a p p r o a c h as one o f t h e m a j o r
m o d e l s t o b e used i n t h e coun t r y . T h e f u t u r e cha l lenge i s n o w one o f l o n g - t e r m
s us ta i n a b i l i t y
Promoting watershed development through South-South
cooperation
I C R I S A T a long w i t h t h e I n t e r n a t i o n a l W a t e r M a n a g e m e n t I n s t i t u t e ( I W M I )
i s f a c i l i t a t i n g t h e process o f d e v e l o p i n g co l l abo ra t i ve l i nks b e t w e e n East a n d
C e n t r a l A f r i c a a n d t h e I n d i a n C o u n c i l o f A g r i c u l t u r a l Research ( I C A R ) t o
share a n d bene f i t f r o m each o t h e r ' s expe r iences i n t h e area o f so i l a n d w a t e r
m a n a g e m e n t . I n i t i a l l y a f e w exchange v is i ts w e r e f a c i l i t a t e d t o ga in f i r s t h a n d
e x p e r i e n c e o f t h e t echno log ies a n d approaches used b y I C A R i n e x t e n d i n g
t h e S W M techno log ies f o r f a r m e r a d o p t i o n . T h e w a t e r s h e d a p p r o a c h used
b y I C A R , w h e r e w a t e r f o r b o t h p r o d u c t i v e a n d d o m e s t i c uses i s t h e m a i n
e n t r y p o i n t , has a t t r a c t e d t h e a t t e n t i o n o f sc ien t is ts f r o m E C A . T h e ho l i s t i c
a p p r o a c h t h a t in tegra tes b i o -phys i ca l a n d s o c i o e c o n o m i c aspects, de l i be ra te
e m p o w e r m e n t o f f a r m e r s t h r o u g h p u b l i c i n v e s t m e n t a n d o p t i m a l u t i l i z a t i o n o f
i n p u t s m a d e w a t e r s h e d p r o g r a m s a g o o d e x a m p l e t o d e m o n s t r a t e h o w so i l a n d
w a t e r conse rva t i on can b e m a d e m o r e e f f e c t i v e i f adequa te a t t e n t i o n i s p a i d t o
t h e ava i lab i l i ty , e q u i t a b l e access and conse rva t i on o f w a t e r resources. A p i l o t
w a t e r s h e d d e v e l o p m e n t p r o g r a m i s c u r r e n t l y b e i n g i m p l e m e n t e d i n R w a n d a
w i t h t e c h n i c a l assistance f r o m I C A R .
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T h e lessons l ea rned are t h a t techno log ies a n d i n t e r v e n t i o n s n e e d t o b e
m a t c h e d n o t o n l y w i t h t h e c r o p o r l i ves tock e n t e r p r i s e a n d t h e b i o p h y s i c a l
e n v i r o n m e n t , b u t also w i t h t h e m a r k e t and i n v e s t m e n t e n v i r o n m e n t t h a t
i n c l u d e f u n c t i o n a l seed sys tems, w h i c h are s u p p o r t e d b y reg iona l i zed b r e e d i n g
p r o g r a m s . I n eas te rn a n d s o u t h e r n A f r i c a , I C R I S A T i n p a r t n e r s h i p w i t h t h e
S R O s have been p r o m o t i n g an increased awareness o f i n t e g r a t e d s t ra teg ies f o r
i m p r o v i n g p r o d u c t i v i t y , m a r k e t access f o r s m a l l h o l d e r f a r m e r s a n d sus ta inab le
m a n a g e m e n t o f na tu ra l resources. I C R I S A T has d e v e l o p e d a n d eva lua ted
a n u m b e r o f l o w - c o s t so i l f e r t i l i t y m a n a g e m e n t and w a t e r conse rva t i on and
u t i l i z a t i o n o p t i o n s t h a t enhance p r o d u c t i v i t y and reduce v u l n e r a b i l i t y t o c l i m a t i c
var iab i l i t y . T h i s has b e e n c o m p l e m e n t e d by n e w too ls and dec i s i on s u p p o r t
sys tems t h a t f ac i l i t a t e i d e n t i f i c a t i o n o f i m p a c t d o m a i n s ( t echno logy a d a p t a t i o n
and p r o f i t a b i l i t y regions) enab l ing m a r k e t and p o l i c y o p t i o n s f o r up -sca l i ng
and w i d e r d i s s e m i n a t i o n . I n o r d e r t o acce lera te ag r i cu l t u ra l r e h a b i l i t a t i o n a n d
e n v i r o n m e n t a l recovery , i nnova t i ons f o r soi l f e r t i l i t y and w a t e r m a n a g e m e n t
have b e e n p r o m o t e d a long w i t h r u r a l seed d i s t r i b u t i o n sys tems t o ensure f a r m e r s
have access t o c r o p var ie t ies t h a t i m p r o v e h o u s e h o l d subs is tence. Par t o f t h i s
w o r k i nc l udes u n d e r s t a n d i n g t h e p a r a d i g m sh i f t s r e q u i r e d b y p u b l i c and p r i va te
sec to r research a n d e x t e n s i o n t o s u p p o r t f a r m e r - p r o c e s s o r - m a r k e t l inkages,
espec ia l l y c o n t r a c t f a r m i n g a n d o b l i g a t i o n o f each p a r t y i n v o l v e d . P lan t b reeders
and t h e N R M sc ien t is ts m u s t i n teg ra te t h e i r w o r k w i t h t h e change agents ( b o t h
p u b l i c sec to r a n d p r i va te ) so t h a t f l ex i b l e c r o p p i n g sys tems are d e v e l o p e d , w i t h
ta rge t g roups t h a t can r e s p o n d t o r a p i d changes i n m a r k e t o p p o r t u n i t i e s and
c l i m a t i c c o n d i t i o n s . I n t h e l ong t e r m , c a r e f u l l y p r i o r i t i z e d b i o t e c h n o l o g y w o r k ,
t h a t acknow ledges c o n s u m e r conce rns , w i l l u n d e r p i n these ac t i v i t i es . T h e r e
w i l l also b e inc reased focus o n t h e N R M st rateg ies t h a t f ac i l i t a t e d i ve rs i f i ca t i on
o f sys tems a n d s u p p o r t m a r k e t - l e d d e v e l o p m e n t t h r o u g h i n t e g r a t i o n o f
l egumes , h o r t i c u l t u r e and l i ves tock i n t h e s e m i - a r i d reg ions. N e w too ls a n d
m e t h o d s t h a t a l l o w b e t t e r u n d e r s t a n d i n g o f t h e t e m p o r a l a n d spat ia l aspects
o f p r o d u c t i o n r i sk , a n d w h i c h enhance t h e a b i l i t y t o cope a n d adap t t o f u t u r e
c l i m a t i c va r iab i l i t y , w i l l b e d e v e l o p e d a n d p r o m o t e d .
W i t h t h i s i n m i n d , I C R I S A T has es tab l i shed reg iona l research p r o g r a m s
t h a t emphas i ze i n t e g r a t e d gene t i c and n a t u r a l resource m a n a g e m e n t ,
p u b l i c - p r i v a t e pa r t ne r sh i ps , d e m a n d - l e d t e c h n o l o g y d e v e l o p m e n t , g rea te r
reg iona l e f f i c i ency i n c r o p i m p r o v e m e n t a n d d i s s e m i n a t i o n , and t h e p u r s u i t
o f susta inab le d i ve r s i f i ca t i on a n d i n t e n s i f i c a t i o n o f c r o p - l i v e s t o c k sys tems
f o r p o v e r t y r e d u c t i o n , f o o d secur i ty , a g r i c u l t u r a l r ecove ry and a d a p t a t i o n t o
c l i m a t i c v a r i a b i l i t y
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Watershed development and natural
resource management experiences in
eastern and central Africa and the need
for partnerships with South Asia
Nuhu Hatibu
1
Introduction
T h i s paper assesses t h e n a t u r a l resources chal lenges f o r ag r i cu l t u re i n t h e
t e n A S A R E C A m e m b e r c o u n t r i e s a n d discusses lessons learned f r o m t h e
past , p a r t i c u l a r l y i n so i l and w a t e r conse rva t i on . O n e o f these lessons i s t h a t
t e c h n i c a l i nnova t i ons and techno log ies b y t hemse l ves are n o t adequa te t o b r i n g
a b o u t inc reased p r o d u c t i v i t y o f l a n d , w a t e r and labor. T h e r e i s a need f o r equa l
emphas is o n i nnova t i ons i n po l icy , m a r k e t i n g , i n s t i t u t i o n s , and i n f r a s t r u c t u r e
and f i nanc ing . T h i s paper f u r t h e r descr ibes t h e e m e r g i n g A S A R E C A st ra tegy
to address these issues a n d conc ludes t h a t techno log ica l l y , i n t e r v e n t i o n s in sub-
Saharan A f r i c a (SSA) are a l m o s t s im i l a r t o those i n S o u t h As ia . W h a t d i f f e r s
i s t h e i r i m p a c t . E x p l a i n i n g these d i f f e rences p rov i des a good e n t r y p o i n t f o r
i m p r o v i n g i n t e r v e n t i o n s i n S S A . Equa l l y i m p o r t a n t , m a n y years o f e x p e r i e n c e
i n S S A can also c o n t r i b u t e t o f u r t h e r d e v e l o p m e n t o f s t ra teg ies be ing p u r s u e d
i n S o u t h As ia . T h e r e f o r e , c o l l a b o r a t i o n a n d p a r t n e r s h i p b e t w e e n S S A and
S o u t h As ia w i t h respec t t o s t ra teg ies f o r i n t e g r a t e d m a n a g e m e n t o f wa te r sheds
is a s t ra teg ic necessi ty.
T h e paper stresses t h e n e e d to ser ious ly cons ide r ques t i ons such as
1 . W h a t can t h e S S A reg ion i n genera l and t h e E C A sub - reg ion i n p a r t i c u l a r
lea rn f r o m I n d i a and t h e res t o f S o u t h As ia w i t h respec t t o i n t e g r a t e d
m a n a g e m e n t o f n a t u r a l resources (spec i f ica l ly l and a n d w a t e r ) f o r inc reased
i n c o m e a n d f o o d secur i t y?
2 . D i d t h e G r e e n R e v o l u t i o n i n As ia f o l l o w t h e a b i l i t y t o pay f o r m o d e r n
inpu ts? T h i s i s because i t i s e v i d e n t t h a t t h e G r e e n R e v o l u t i o n was d r i v e n
by a s t ra tegy to use h i g h cost i n p u t s s u c h as fe r t i l i ze r , pes t a n d disease
c o n t r o l a n d i r r i g a t i o n .
3 . I f yes, w h a t s u p p o r t e d t h e a b i l i t y o f f a r m e r s t o pay f o r m o d e r n i n p u t s ,
s t ra teg ic p u b l i c sec to r i n v e s t m e n t s , access to f i nanc ia l services o r a t t r a c t i v e
f a r m gate pr ices?
1. Soil and Water Management Network for ASARECA, C / O International Crops Research Inst i tute for the
Semi-Arid Tropics ( ICRISAT), PO Box 39063, Nairobi, Kenya
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4 . W h a t has b e e n t h e ro le o f s t ra teg ic p u b l i c i n v e s t m e n t s s u c h a s r u r a l
i n f r a s t r u c t u r e t o i m p r o v e access t o t h e e x p a n d i n g u r b a n m a r k e t s b r o u g h t
a b o u t b y t h e pa ra l l e l i n d u s t r i a l d e v e l o p m e n t ?
5 . H o w can S S A b e n e f i t f r o m these ins igh ts a b o u t t h e p o t e n t i a l o f I M N R a s a 
s t ra tegy f o r a g r i c u l t u r a l d e v e l o p m e n t ?
6 . I s m a n a g e m e n t o f n a t u r a l resources (spec i f i ca l l y l a n d a n d w a t e r ) f o r
a g r i c u l t u r e a f o l l o w e r o r a leader i n t h e s t rugg le f o r i n c o m e g r o w t h a n d
susta inab le l i v e l i h o o d secur i t y?
W e set t h e scene f o r t h i s deba te b y p r o v i d i n g i n sec t i on t w o a b r i e f d e s c r i p t i o n
o f t h e l a n d a n d w a t e r resources base f o r a g r i c u l t u r e avai lab le i n t h e E C A sub -
r e g i o n , w i t h occas ional r e fe rence t o t h e w h o l e o f S S A . I n sec t i on t h r e e , w e
r e v i e w t h e p e r f o r m a n c e a n d lessons l ea rned f r o m past i n v e s t m e n t s i n l and a n d
w a t e r resources d e v e l o p m e n t , m a n a g e m e n t a n d conse rva t i on f o r a g r i c u l t u r e i n
t h e E C A sub - reg ion . I n s e c t i o n f ou r , t h e paper l ooks a t t h e p r i o r i t i e s i d e n t i f i e d
b y A S A R E C A w i t h respec t t o m a n a g e m e n t o f n a t u r a l resources f o r inc reased
p r o d u c t i v i t y a n d c o m p e t i t i v e n e s s o f t h e a g r i c u l t u r a l sys tems. T h i s leads t o a 
d iscuss ion o n h o w k n o w l e d g e exchange b e t w e e n I n d i a (or S o u t h Asia) a n d
A f r i c a can h e l p i n s e t t i n g p r i o r i t i e s f o r m a n a g e m e n t o f n a t u r a l resources i n
genera l a n d w a t e r s h e d s i n pa r t i cu la r .
L a n d a n d w a t e r resources f o r a g r i c u l t u r e i n t h e ECA
s u b - r e g i o n
T h e E C A sub - reg ion i nc l udes s o m e o f t h e h ighes t p o p u l a t i o n c o n c e n t r a t i o n s
i n S S A , p o v e r t y h o t - s p o t s , a n d i s h i g h l y v u l n e r a b l e t o c l i m a t i c var iab i l i t y .
A b o u t 8 0 % o f t h e p o p u l a t i o n d e p e n d s o n a g r i c u l t u r e f o r i t s l i v e l i h o o d , w h i c h
o n average c o n t r i b u t e s a b o u t 3 8 % t o t h e gross d o m e s t i c p r o d u c t ( G D P ) (see
Table 1) .
Land resources: in plenty but fragile
O n e o f t h e k e y cha l lenges f o r sus ta inab le a g r i c u l t u r e d e v e l o p m e n t i n t h e E C A
sub - reg ion i s t h a t m o r e t h a n 9 5 % o f c r o p a n d l i ves tock p r o d u c t i o n i s p r o d u c e d
b y s m a l l h o l d e r subs is tence f a r m e r s a n d pastora l is ts , m o s t l y us ing l o w levels o f
e x t e r n a l i n p u t s . For e x a m p l e , t h e use o f f e r t i l i ze r s ( b o t h organ ic a n d inorgan ic )
i n S S A i s o n l y one t e n t h o f t h e w o r l d average (Table 2 ) . C o n s e q u e n t l y , t h e r e
i s a genera l n e t r e m o v a l o f n u t r i e n t s f r o m s m a l l h o l d e r f i e lds d u e t o i n a d e q u a t e
r e p l e n i s h m e n t . S o i l f e r t i l i t y on s m a l l h o l d e r s ' f ie lds i s d e t e r i o r a t i n g a t an
a l a r m i n g r a t e espec ia l l y i n t e r m s o f levels o f n i t r o g e n , p h o s p h o r o u s a n d so i l
o rgan ic m a t t e r . Es t ima tes a t c o n t i n e n t a l leve l s h o w t h a t t h e ra te o f loss o f
n u t r i e n t s f r o m s m a l l h o l d e r f i e lds are i n t h e range o f 6 6 0 kg N ha - 1 , 75 kg P h a 1 1
a n d 4 5 0 kg K ha - 1 (Bu resh e t a l . 1 9 9 7 ) . S t ra teg ic i n t e r v e n t i o n s are t h e r e f o r e
Table 1. The socioeconomic profile of ASARECA member countries.
Population Population GDP per Contribution
density living below capita annual of
(per/km2) and $1 a day growth rate agriculture
Area Pop. population (%) (%) GDP to GDP
Country (000 km2) million growth rate (%) 1990-2002 1990-2002 (Mill US$) (%)
Burundi 28 7.1 255 (2) 58.4 -3.9 719 49
Congo, DR 2,350 58.3 25(3) 41.7 -0.5 5,700 56
Eritrea 126 4.3 34(2) 59.3 1.5 582 25
Ethiopia 1,127 67.3 60(2) 26.3 2.3 5,990 52
Kenya 587 31.3 53(2) 23.0 -0.6 12,100 19
Madagascar 587 16.4 28(3) 49.1 -0.9 4,510 27
Rwanda 26 8.2 311 (2) 35.7 0.3 1,740 42
Sudan 2,506 32.4 13(2) 36.0 3.1 13,500 37
Tanzania 945 35.9 38(2) 19.9 0.7 9,380 45
Uganda 241 23.4 97(3) 36.4 3.9 5,870 31
Total 8,523 284.6
Source: ASARECA NRM SPPS, 2004
ca l l ed f o r t o reverse these unsus ta inab le ra tes o f so i l m i n i n g . T h e o u t s t a n d i n g
cha l lenge i s to des ign c o m b i n a t i o n s o f o rgan ic , i no rgan ic and b io log ica l sources
o f n u t r i e n t s a n d a p p l i c a t i o n t e c h n i q u e s t h a t enhance n u t r i e n t use e f f i c i ency b y
p lan ts . T h i s w i l l ca l l f o r c r o p se lec t i on , p r e c i s i o n a p p l i c a t i o n a n d t a rge t i ng o f
n u t r i e n t s , a n d adequa te ava i lab i l i t y o f s o i l - m o i s t u r e .
H o w e v e r , i n s o m e pa r t s o f t h e E C A sub - reg ion , l o n g t e r m e ros ion and
d e p o s i t i o n has i m p r o v e d t h e f e r t i l i t y o f soi ls l o c a t e d a t t h e b o t t o m o f t h e
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Table 2. Comparison of regions in terms of use of manufactured fertilizers (After FAO
Website).
Fertilizer use kg (N, P2O5, K2O)/ha
Region 1980/81 1990/91 1997/98
Sub-Saharan Africa 8 10 9
Africa 21 22 21
M. East & N. Africa (excl. Egypt) 45 67 62
South Asia 37 80 104
East Asia, SE Asia & China 121 179 235
L. America & Caribbean 100 100 75
Developed Countries 120 112 86
World Average 88 100 100
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Table 3. Effects of droughts, floods and famines in SSA in the past 30 years.
Issues
Droughts related
Famines Floods
Events which were declared disasters
Number of people which were affected (million)
Number of people who lost lives (million)
Estimated cost of damages to individual and public assets
(billion US$)
508
368
1.08
5
448
32
0.02
3
Source : EM-DAT- the O F D A / C R E D In ternat iona l D isas ter D a t a b a s e , Univers i te Ca tho l ique de Louva in - Brusse ls - Be lg ium
(www.em-da t .ne t )
t opo -sequences a n d i n a l l uv ia l p la ins . I n c o u n t r i e s such as B u r u n d i , R w a n d a
a n d U g a n d a , these areas have grea t p o t e n t i a l t h a t i s y e t t o be u t i l i z e d , m a i n l y
d u e t o t e c h n i c a l d i f f i c u l t i e s i n i m p l e m e n t i n g e f f e c t i v e dra inage. F u r t h e r m o r e ,
Ver t i so l s are e s t i m a t e d t o cover s o m e 5 5 m i l l i o n h a i n t h e s e m i - a r i d areas o f
m a i n l y C h a d , S u d a n , E t h i o p i a , K e n y a , Tanzania a n d 1 1 o t h e r c o u n t r i e s i n S S A
(Syers e t a l . 2 0 0 1 ) . M o s t Ver t i so l s are i n h e r e n t l y f e r t i l e d u e t o t h e i r o c c u r r e n c e
a t t h e l o w e r pa r t s o f t h e landscape w h e r e f l o o d w a t e r a n d n u t r i e n t s a c c u m u l a t e
each season, b u t r e m a i n la rge ly u n - u t i l i z e d because these soi ls are d i f f i c u l t t o
manage. T h e r e f o r e , f a c i l i t a t i n g t h e susta inab le u t i l i z a t i o n o f Ver t i so ls p resen ts
one i m p o r t a n t cha l lenge i n t h e d e v e l o p m e n t o f w a t e r s h e d s i n E C A . I s t h i s
a n o t h e r p o t e n t i a l c a n d i d a t e f o r c o l l a b o r a t i o n and l ea rn ing f r o m S o u t h As ia
w h i c h has also d e v e l o p e d a p p r o p r i a t e l a n d m a n a g e m e n t s t ra teg ies t o i n t e n s i f y
a g r i c u l t u r e o n Ver t iso ls?
Water resources - a major challenge
T e m p o r a l a n d spa t ia l v a r i a b i l i t y o f c l i m a t e , espec ia l l y r a i n f a l l , i s a m a j o r
c o n s t r a i n t t o p r o d u c t i v i t y g r o w t h , c o m p e t i t i v e n e s s and c o m m e r c i a l i z a t i o n o f
c r o p a n d l i ves tock sys tems as w e l l as sus ta inab le m a n a g e m e n t o f w a t e r s h e d s in
E C A . T h e c o e f f i c i e n t o f v a r i a t i o n o f r a i n f a l l i n s e m i - a r i d areas can b e a s h i g h
a s 5 0 % a n d m o s t o f t h e annua l r a i n f a l l i s o f t e n rece i ved i n f e w ra i n f a l l even ts
w i t h i n 3 t o 5 m o n t h s o f t h e year. I t i s c o m m o n f o r t h e E C A c o u n t r i e s t o m o v e
f r o m f l o o d - i n d u c e d d isasters t o d r o u g h t - i n d u c e d ones and back t o f loods again
w i t h i n a space o f f i ve years . D r o u g h t s f o l l o w i n g f l oods have been a m a j o r cause
o f f a m i n e s a f f e c t i n g m i l l i o n s o f p e o p l e i n t h e last 50 years (Table 3 ) . A m a j o r
d r o u g h t a f f e c t i n g several c o u n t r i e s i s r e c o r d e d i n E C A a t least eve ry t e n years
w i t h amaz ing regu la r i t y . T h e m o s t m e m o r a b l e o f these disasters i s t h e 1984
f a m i n e t h a t h i t E t h i o p i a a f f e c t i n g 8.7 m i l l i o n p e o p l e a n d l ead ing t o a b o u t one
m i l l i o n dea ths .
T h e r e f o r e , u n d e r s t a n d i n g , adap t i ng a n d c o p i n g w i t h c l i m a t e v a r i a b i l i t y i s
a n i m p o r t a n t aspect o f na tu ra l resources m a n a g e m e n t ( N R M ) f o r a g r i c u l t u r e
i n t h e sub - reg ion . Research has s ta r t ed t o s h o w s o m e l i nks b e t w e e n c l i m a t e
v a r i a b i l i t y i n t h e sub - reg ion and p reva i l i ng oceanograph ic p a t t e r n s i n t h e I n d i a n
O c e a n . C o u l d t h i s as w e l l be a cand ida te f o r f u t u r e co l l abo ra t i ve research
b e t w e e n I n d i a a n d t h e E C A sub- reg ion? H o w e v e r , desp i t e t h e c l i m a t e v a r i a b i l i t y
p r o b l e m s , w a t e r i s a b u n d a n t i n S S A i n t h e f o r m o f r e n e w a b l e annua l r a i n f a l l .
B u t m o s t o f t h e avai lable sur face w a t e r d isappears t h r o u g h d i r e c t e v a p o r a t i o n
f r o m o p e n w a t e r sur faces. T h e p r o p o r t i o n o f w a t e r d e p l e t e d f r o m a p a r t i c u l a r
bas in b y d i r e c t e v a p o r a t i o n o r evapo - t r ansp i r a t i on i s o f t e n m o r e t h a n 6 0 % o f
i n f l o w s . A classic case is L a k e V i c t o r i a w h e r e w a t e r balance analysis shows t h a t
nea r l y a l l t h e w a t e r t h a t fa l ls as ra in i n t o t h e lake evaporates d i r e c t l y back i n t o
t h e a t m o s p h e r e .
Ne ve r t he l ess , t h e sub - reg ion has m a n y r i ve r basins cove r i ng an area o f
m o r e t h a n 1 0 0 , 0 0 0 k m 2 . These i n c l u d e t h e C o n g o and N i l e r ivers , w h i c h are
a m o n g t h e largest r i vers i n t h e w o r l d . T h e sub- reg ion i s also h o m e to several
lakes w i t h m o r e t h a n 2 5 k m 2 sur face area, i n c l u d i n g L a k e V i c t o r i a and L a k e
Tangany ika. W e t l a n d s are c r i t i ca l ecosys tems i n t h e sub- reg ion w i t h t h e S u d
marsh lands i n S u d a n be ing one o f t h e largest c o n t i n u o u s w e t l a n d s i n t h e w o r l d .
E v e n in h i g h l a n d c o u n t r i e s such as B u r u n d i , R w a n d a and U g a n d a , w e t l a n d s are
i m p o r t a n t c o m p o n e n t s o f t h e w a t e r c a t c h m e n t sys tems.
I n genera l , m o s t E C A coun t r i es have adequa te w a t e r resources b u t face
a n e c o n o m i c w a t e r scarc i t y d u e t o i nadequa te i n v e s t m e n t s i n w a t e r c o n t r o l
s t r u c t u r e s a n d m a n a g e m e n t sys tems. O n l y 3 . 2 % o f t h e t o t a l arab le l and i n
t h e S S A c o u n t r i e s i s i r r i g a t e d c o m p a r e d t o 3 8 . 3 % i n S o u t h As ia ( F A O 2 0 0 3 ) .
Even i n t h e s e m i - a r i d areas t h e r e i s p l e n t y o f r a i n w a t e r b u t m o r e t h a n 6 0 % o f
t h e r a i n w a t e r o f t e n goes back t o t h e a t m o s p h e r e u n u t i l i z e d f o r any p r o d u c t i v e
purposes . T h e m a i n r e q u i r e m e n t i s m a n a g e m e n t i n t e r v e n t i o n s , w h i c h enab le
bene f i c i a l p lan ts t o use e f fec t i ve l y , t h r o u g h t r a n s p i r a t i o n , t h e avai lable r a i n w a t e r
o n t h e f a r m . H o w e v e r , o p p o r t u n i t i e s have been missed due t o t h e f a i l u re o f
m a n y past p r o g r a m s t o observe t h i s s i m p l e r u l e i n manag ing l and a n d w a t e r i n
an i n t e g r a t e d manne r .
M a n a g e m e n t o f l a n d a n d w a t e r i n t h e ECA s u b - r e g i o n
Past w o r k i n t h e sub - reg ion has m o s t l y f o c u s e d o n so i l a n d w a t e r conse rva t i on
( S W C ) espec ia l l y e ros ion c o n t r o l . A n o t h e r focus has been o n i r r i g a t i o n b iased
t o w a r d s c i v i l eng inee r ing s t r u c t u r e s f o r w a t e r d i ve rs i on . I n v e s t m e n t s i n c r o p -
w a t e r p r o d u c t i v i t y a n d m a n a g e m e n t i n a n a t t e m p t t o o p t i m i z e f i e l d leve l w a t e r
use e f f i c i ency has n o t r ece i ved t h e r equ i s i t e a t t e n t i o n . T h i s s e c t i o n r e v i e w s
these t r e n d s a n d d r a w s lessons.
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Fertility management and improvement
T w o m a j o r r e v i e w s o f so i l f e r t i l i t y m a n a g e m e n t i n S S A w e r e p u b l i s h e d
r e c e n t l y ( C I A T - T S B F 2 0 0 3 ; B u r e s h e t a l . 1 9 9 7 ) . T h e v e r d i c t i s t h a t f e r t i l i t y
m a n a g e m e n t r e q u i r e m e n t s are w e l l k n o w n b u t are h a r d l y a p p l i e d , espec ia l l y
b y s m a l l h o l d e r s . I n t h e 1970s , n e a r l y e v e r y c o u n t r y i n t h e s u b - r e g i o n w a s
m a n u f a c t u r i n g a n d l oca l l y s u p p l y i n g i no rgan i c f e r t i l i z e r s . M o s t o f t hese f a c t o r i e s
have b e e n c l osed d o w n . C o n s e q u e n t l y , s m a l l h o l d e r f a r m e r s p a y a l m o s t d o u b l e
t h e w o r l d m a r k e t p r i c e f o r i m p o r t e d f e r t i l i z e r s . C o m b i n e d w i t h l o w f a r m -
gate p r i ces f o r a g r i c u l t u r a l p r o d u c t s , s m a l l h o l d e r f a r m e r s e x p e r i e n c e a d o u b l e
squeeze , w h i c h e x p l a i n s t h e m i n i m a l a p p l i c a t i o n o f i no rgan i c f e r t i l i z e r s a s
d e s c r i b e d i n t h e p r e v i o u s s e c t i o n . H o w can t h i s v i c i o u s c i r c l e l o w i n p u t use
a n d l o w p r o d u c t i v i t y b e b r o k e n ? W e n e e d a b e t t e r u n d e r s t a n d i n g o f h o w p u b l i c
i n v e s t m e n t s i n k n o w l e d g e g e n e r a t i o n , d i s s e m i n a t i o n a n d use as w e l l as t a r g e t e d
i n c e n t i v e sys tems can b e u s e d s t ra teg i ca l l y t o b r e a k t h e v i c i o u s c i r c l e .
Soil and water conservation (mainly erosion control)
Past S W C p r o g r a m s i n t h e E C A s u b - r e g i o n w e r e m o s t l y o r i e n t e d t o w a r d s
c o n t r o l o f so i l e r o s i o n t o save t h e l a n d , r a t h e r t h a n t h e p e o p l e . S W C s ta t i s t i cs
o f t e n p r e s e n t t h e e x t e n t o f w o r k r a t h e r t h a n a c h i e v e m e n t s a n d i m p a c t (Table
4 ) . R e c e n t assessments s h o w t h a t m a n y e r o s i o n c o n t r o l sys tems have f a i l e d d u e
Table 4. An example of SWC statistics of the past - Eritrea (1992-2000).
+
SWC Intervention Units Total (1992-2000)
Hillside terracing km 18,394
Bench terracing km 56
Stone bund terracing km 29,088
Soil bund terracing km 18,211
Fanya-juu terracing km 4,339
Check dam construction km 2,693
Earth dam construction no. 80
Embankment construction km 500
Micro-basin construction no. 1,267,873
Diversion construction km 39
Canal construction km 41
Pond construction no. 115
Well development no. 155
Area closures ha 195,117
Planting and replanting of seedlings no. 61,579,666
+Source: Hatibu et al. (2001)
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t o p o o r c o n s t r u c t i o n a n d / o r m a i n t e n a n c e , b u t t h e r e has b e e n v e r y l i t t l e f o l l o w -
u p t o d e t e r m i n e t h e su rv i va l r a t e o f t h e t h o u s a n d s o f seed l ings d i s t r i b u t e d f r e e
t o v i l lages, schoo ls , o t h e r i n s t i t u t i o n s a n d i n d i v i d u a l s . T h i s m e a n s t h a t S W C
measures have d o n e v e r y l i t t l e t o increase l a n d p r o d u c t i v i t y . T h e s e s h o r t f a l l s
have b e e n r e v i e w e d b y m a n y a u t h o r s s t a r t i n g w i t h H u d s o n ( 1 9 9 1 ) w h o
i d e n t i f i e d reasons f o r success o r f a i l u r e a n d d e f i n e d w h a t S W C p rac t i ces s h o u l d
o f f e r i n o r d e r t o b e a d o p t e d b y f a r m e r s . O t h e r r e v i e w s i n c l u d e Scoones e t a l . ,
1 9 9 6 ; P r e t t y a n d S h a h 1 9 9 4 ; a n d H a t i b u e t a l . 2 0 0 1 . T h i s r e - t h i n k i n g o f S W C
p r o v o k e d a r e - e v a l u a t i o n o f i n d i g e n o u s s o i l - a n d - w a t e r c o n s e r v a t i o n t e c h n i q u e s
(Rei j e t a l . 1 9 8 8 ; I F A D 1 9 9 2 ; Re i j e t a l . 1 9 9 6 ) .
T h e q u e s t i o n t h e n b e c o m e s w h a t e x t e r n a l i n t e r v e n t i o n s a n d i n c e n t i v e
sys tems can b e used t o increase a d o p t i o n o f e f f e c t i v e p rac t i ces a n d m e t h o d s
i n w a y s , w h i c h f a c i l i t a t e a d a p t a t i o n a n d i n n o v a t i o n b y f a r m e r s t h e m s e l v e s t o
p r o m o t e m o r e sus ta inab le S W C prac t i ces? T w o m a j o r p u b l i c a t i o n s have b e e n
a t t e m p t e d t o dea l w i t h t h i s q u e s t i o n . A n e v a l u a t i o n o f w a t e r s h e d d e v e l o p m e n t
p r o j e c t s i n I n d i a c o n c l u d e d t h a t f o r i n t e g r a t e d w a t e r s h e d m a n a g e m e n t ( I W M )
to succeed t h e r e i s a n e e d to a d o p t a " w a t e r s h e d p l u s " s t ra tegy. T h e t e r m
' w a t e r s h e d - p l u s ' e m e r g e d i n 1 9 9 8 t o desc r i be a ' n e w - l o o k ' i n w a t e r s h e d
p r o j e c t s t h a t w o u l d s t ep b e y o n d t h e i r usua l l i m i t i n o r d e r t o address t h e needs
o f m a r g i n a l i z e d g r o u p s o f p e o p l e , s u c h a s t h o s e w i t h n o l a n d , w o m e n a n d t h e
p o o r e s t o f t h e c o m m u n i t y , t h r o u g h i n t e g r a t i o n o f w a t e r s h e d d e v e l o p m e n t w i t h
ac t i v i t i e s t h a t s u p p o r t capac i t y b u i l d i n g , l i v e l i h o o d s u p p o r t a n d conve rgence
o f o t h e r schemes a n d serv ices ( c o l l e c t i v e l y ca l l ed " w a t e r s h e d p l u s " ) ( A P R L P
2 0 0 4 ) . I t has b e e n s h o w n t h a t access t o m a r k e t s c o n t r i b u t e s t o t h e success o f
w a t e r s h e d m a n a g e m e n t p r o j e c t s ( K e r r e t a l . 2 0 0 2 ) . S i m i l a r l y , t h e " m o r e p e o p l e
less e r o s i o n " case s t u d y o f M a c h a k o s i n K e n y a f o u n d t h a t i m p r o v i n g t h e r o a d
c o n n e c t i o n b e t w e e n M a c h a k o s a n d N a i r o b i a n d t h e c a n n i n g p lan t s e n c o u r a g e d
inc reased p r o d u c t i o n o f vegetab les , w h i c h i n t u r n was t h e reason f o r f a r m e r s t o
i n v e s t i n t e r r a c i n g a n d c o n s e r v a t i o n p rac t i ces ( T i f f e n e t a l . 1 9 9 4 ) . S u c h f i n d i n g s
s h o u l d i n f o r m f u t u r e s t ra teg ies a n d p lans f o r w a t e r s h e d m a n a g e m e n t .
Rainwater harvesting (RWH)
I n s i t u r a i n w a t e r h a r v e s t i n g re fe rs t o so i l a n d w a t e r c o n s e r v a t i o n p rac t i ces t h a t
p r o m o t e t h e i n f i l t r a t i o n o f w a t e r i n t o t h e so i l ( r a t h e r t h a n o n l y p r e v e n t i n g
e r o s i o n ) . R a i n w a t e r i s c o n s e r v e d w h e r e i t fa l l s a n d n o a d d i t i o n a l r u n o f f i s
i n t r o d u c e d f r o m e l s e w h e r e . T h e r e are severa l t echno log i es ava i lab le f o r
r a i n w a t e r ha r ves t i ng .
S m a l l h o l d e r f a r m e r s gene ra l l y a n d r a t i o n a l l y w a n t t o r e d u c e t h e r i sk o f c r o p
f a i l u r e d u e t o d r y spe l ls a n d d r o u g h t b e f o r e t h e y cons ide r i n v e s t m e n t s i n so i l
f e r t i l i t y , i m p r o v e d c r o p va r ie t i es , a n d o t h e r y i e l d e n h a n c i n g i n p u t s ( H i l h o r s t
a n d M u c h e n a 2 0 0 0 ) . T h e r e f o r e , s o i l - m o i s t u r e shor tage o r v a r i a b i l i t y l i m i t s
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t h e va r ie ty , q u a n t i t y and q u a l i t y o f p r o d u c t s t h a t a s m a l l h o l d e r can p r o d u c e ,
r e s u l t i n g i n a v e r y n a r r o w range o f o p t i o n s f o r c o m m e r c i a l i z a t i o n . R a i n w a t e r
h a r v e s t i n g has p r o v e n t o have great p o t e n t i a l t o p r o m o t e t h e c o m m e r c i a l i z a t i o n
o f s m a l l h o l d e r a g r i c u l t u r e i n w a y s t h a t enhance f o o d a n d i n c o m e s e c u r i t y
( H a t i b u 2 0 0 2 ; A g a r w a l a n d N a r a i n 1 9 9 7 ) .
T h e s u b j e c t o f so i l a n d w a t e r m a n a g e m e n t a n d c o n s e r v a t i o n has g e n e r a t e d
a large l i t e r a t u r e w i t h severa l e x t e n s i v e r e v i e w s ( K i o m e a n d S t o c k i n g 1 9 9 3 ;
T w o m l o w a n d H a g m a n n 1 9 9 8 ) . A g o o d e x a m p l e i s p i t t i n g , w h i c h i s c o m m o n l y
p r a c t i s e d i n Sahe l i an c o u n t r i e s s u c h a s M a l i , B u r k i n a Faso a n d N i g e r , w h e r e
s h a l l o w p i t s are d u g i n t h e f i e l d t o increase so i l su r face w a t e r s to rage c a p a c i t y a n d
increase o p p o r t u n i t y t i m e f o r i n f i l t r a t i o n (Rei j e t a l . 1 9 9 6 ) . A n o t a b l e e x a m p l e
i n t h e E C A s u b - r e g i o n i s t h e " n g o r o " t e c h n i q u e o f t h e M a t e n g o H i g h l a n d s i n
M b i n g a D i s t r i c t o f Tanzania. M a n y o t h e r p rac t i ces have b e e n p e r f e c t e d f o r
i n t e r c e p t i n g r u n o f f f r o m u p s l o p e a n d p r o m o t i n g i n f i l t r a t i o n i n t h e c r o p p e d
area. I n a l l app roaches , t h e basic p r i n c i p l e s are s i m p l e :
1 . O p t i m i z e i n f i l t r a t i o n : r e d u c t i o n o f n o n - p r o d u c t i v e r a i n w a t e r d e p l e t i o n
t h r o u g h e v a p o r a t i o n a n d r u n - o f f , w h i l e r e d u c i n g e ros i on a n d inc reas ing r e -
charge o f g r o u n d w a t e r ;
2 . I nc rease t h e w a t e r - h o l d i n g c a p a c i t y o f so i l w i t h i n t h e r o o t zone i n o r d e r t o
m a k e m o s t o f t h e c a p t u r e d w a t e r ava i lab le t o p l an t s ;
3 . E n s u r e a n e f f i c i e n t w a t e r u p t a k e (h igh r a t i o o f t r a n s p i r a t i o n / e v a p o -
t r a n s p i r a t i o n ) b y bene f i c i a l p l a n t s t h r o u g h a p p r o p r i a t e a g r o n o m i c a n d
h u s b a n d r y p rac t i ces ; a n d
4 . O p t i m i z e t h e p r o d u c t i v i t y o f w a t e r use b y p l an t s , i n t e r m s o f p r o d u c t va lue
a n d c h o i c e o f m a r k e t a b l e c r o p s .
Runoff farming
A r u n o f f f a r m i n g s y s t e m i s t e c h n i c a l l y s i m i l a r t o i n s i t u r a i n w a t e r ha rves t i ng ,
b u t i s d e s i g n e d t o p r o v i d e m o r e w a t e r f o r c r o p g r o w t h t h r o u g h t h e d i v e r s i o n
o f s t o r m f l oods f r o m gu l l i es a n d e p h e m e r a l s t r eams i n t o c r o p o r p a s t u r e l a n d .
Fo r r u n o f f f a r m i n g t o b e e f f e c t i v e , i t m u s t b e d o n e i n a d d i t i o n t o a n i n s i t u
r a i n w a t e r ha rves t i ng . U s i n g t h i s a p p r o a c h , m a n y f a r m e r s i n t h e s e m i - a r i d areas
o f Tanzania have c h a n g e d f r o m t h e c u l t i v a t i o n o f s o r g h u m a n d m i l l e t t o r i ce
o r m a i z e w i t h f o l l o w - u p l e g u m e c rops t h a t e x p l o i t r es i dua l m o i s t u r e i n t h e
f i e l d . T h i s s y s t e m i s n o w w i d e l y used i n n e a r l y a l l t h e s e m i - a r i d areas o f c e n t r a l
Tanzan ia ( M e e r t e n s e t a l . 1 9 9 9 ) . T h e s y s t e m a c c o u n t s f o r ove r 7 0 % o f t h e
area c u l t i v a t e d w i t h r i ce a n d ove r 3 5 % o f t h e r i c e p r o d u c e d i n Tanzania . I t has
e n a b l e d f a r m e r s t o g r o w a m a r k e t a b l e c r o p i n d r y areas, p r o v i d i n g a w i n d o w o f
o p p o r t u n i t y f o r p o v e r t y r e d u c t i o n . A s a s t r a tegy f o r u p g r a d i n g r a i n f e d f a r m i n g ,
t h i s a p p r o a c h has p r o v e n t o b e success fu l u n d e r d i f f e r e n t c o n d i t i o n s i n A s i a
a s w e l l . E x a m p l e s i n I n d i a ( A g a r w a l a n d N a r a i n 1 9 9 7 ) a n d i n C h i n a ( Z h u a n d
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L i 2 0 0 1 ) s h o w t h a t e x t e r n a l w a t e r ha rves t i ng sys tems , a d d i n g r u n o f f w a t e r t o
c u l t i v a t e d areas, are c o m m o n .
Small-scale harvested water storage
T h e sma l l - sca le s torage o f h a r v e s t e d w a t e r i m p r o v e s r u n o f f w a t e r c o n t r o l a n d
c o m p l e m e n t s t h e s torage capac i t y o f t h e so i l . I t he lps f a r m e r s t o dea l a d e q u a t e l y
w i t h t h e m o s t c r i t i c a l p r o b l e m p o s e d b y i n t e r - a n d in t ra -seasona l v a r i a b i l i t y
o f r a i n f a l l . S t u d i e s i n eas te rn A f r i c a have s h o w n t h a t a g r i c u l t u r a l d r y spel ls
e x c e e d i n g 1 5 days o f t e n a f f e c t ma i z e g r o w n o n sandy soi ls d u r i n g t h e c r i t i c a l
f l o w e r i n g a n d g ra in f i l l i n g stages, a t a f r e q u e n c y o f t h r e e o u t o f f o u r r a i ny seasons
( B a r r o n e t a l . 2 0 0 3 ) . S u c h d r y spel ls w i p e o u t t h e b e n e f i t s f r o m c r o p w a t e r
use. T h e c r o p c o u l d use h i g h q u a n t i t i e s o f w a t e r f o r t r a n s p i r a t i o n b u t p r o d u c e
v e r y l i t t l e g ra in a n d b iomass a t t h e e n d , l ead ing t o v e r y l o w p r o d u c t i v i t y o f
w a t e r . S m a l l scale s torage o f h a r v e s t e d w a t e r can p r o v i d e p r o t e c t i v e o r b r i d g i n g
i r r i g a t i o n t o r e d u c e o r reverse t h e nega t i ve e f f ec t s o f d r y spel ls w h i l e inc reas ing
t h e p r o d u c t i v i t y o f g reen w a t e r f l o w s ( O w e i s e t a l . 1 9 9 9 ) . T h i s m a y i n c l u d e
f a r m p o n d s , c h a r c o d a m s a n d s m a l l t o m e d i u m size rese rvo i r s , c o u p l e d w i t h
e f f i c i e n t a p p l i c a t i o n o f t h e w a t e r i n r e q u i r e d q u a n t i t i e s . O n - f a r m research i n
Tanzania has d e m o n s t r a t e d t h a t p r o t e c t i v e i r r i g a t i o n t o b r i d g e d ry - spe l l s can
t r i p l e r e t u r n s espec ia l l y w h e n i n t e g r a t e d w i t h i m p r o v e d i n p u t s a n d a g r o n o m i c
p rac t i ces (F i gu re 1 ) . T h e resu l t s are f r o m a c o m p r e h e n s i v e su rvey o f f a r m e r s '
f ie lds ove r severa l seasons. I t w i l l b e n o t e d t h a t r a i n w a t e r ha rves t i ng ( R W H )
Figure 1. Improvement of gross margins with runoff farming systems ( a f t e r
Hatibu et al 2004). 
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i s r a r e l y u s e d f o r s o r g h u m a n d m a i z e en te rp r i ses . N e a r l y a l l f a r m e r s w h o have
a d o p t e d R W H w i t h o r w i t h o u t s to rage, use t h e w a t e r f o r h i g h e r va lue c r o p s
n o t a b l y p a d d y r i c e a n d vegetab les .
T h e m o s t i m p o r t a n t a n d o u t s t a n d i n g issue i s t h a t a l t h o u g h t h e p r i n c i p l e s
o f r a i n w a t e r h a r v e s t i n g have b e e n k n o w n f o r a l o n g p e r i o d a n d t h e p o t e n t i a l
bene f i t s have b e e n p r o v e n , t h e y are n o t w i d e l y a d o p t e d . L i m i t e d s t ud i es have
s h o w n t h a t f a r m e r s r a r e l y a d o p t i n n o v a t i o n s a n d t e c h n o l o g i e s t h a t d o n o t
increase t h e i r i n c o m e s o r bene f i t s c o m p a r e d t o t h e t r a d i t i o n a l p rac t i ces u n d e r
use (Robb ins a n d Fer r i s 2 0 0 2 ) .
T h e e m e r g i n g N R M s t r a t e g y a n d k n o w l e d g e e x c h a n g e
w i t h S o u t h Asia
A S A R E C A i s c u r r e n t l y d e v e l o p i n g a sub - reg iona l s t ra tegy f o r i m p r o v i n g
m a n a g e m e n t o f n a t u r a l resources a n d t o dea l w i t h s o m e o f t h e p r o b l e m s d e s c r i b e d
i n t h e p r e v i o u s s e c t i o n ( A S A R E C A N R M - S P P S C 2 0 0 4 ) . T h i s i s t h e r e f o r e a v e r y
o p p o r t u n e t i m e f o r t h e E C A s u b - r e g i o n c o u n t r i e s , i n d i v i d u a l l y o r co l l ec t i ve l y ,
t o l e a r n f r o m t h e e x p e r i e n c e s o f I n d i a a n d S o u t h As ia . T h e e m e r g i n g s t ra tegy
o f A S A R E C A was d iscussed b y reg iona l s t a k e h o l d e r s i n O c t o b e r 2 0 0 4 , a n d i t
c o n t a i n s t h r e e m a i n t h r u s t s f o r e n s u r i n g a f o c u s o n " r e s o u r c e - t o - c o n s u m p t i o n "
m a n a g e m e n t . T h e c o n c e p t o f " r e s o u r c e - t o - c o n s u m p t i o n " descr ibes a c h a i n
o f i n t e g r a t e d m a n a g e m e n t o f n a t u r a l r esou rce base, p r o d u c t i o n , pos tha rves t
o p e r a t i o n s , m a r k e t i n g a n d a t t e n t i o n t o c o n s u m e r needs .
T h e t h r u s t on NRM and agro-enterprise development is d r i v e n by t h e
r e a l i z a t i o n t h a t m a n a g e m e n t a n d c o n s e r v a t i o n o f n a t u r a l resources c a n n o t
b e sepa ra ted f r o m e c o n o m i c d e v e l o p m e n t a n d p o v e r t y r e d u c t i o n . T h e r e i s a 
n e e d t o increase t h e u n d e r s t a n d i n g o f t h e p o t e n t i a l h e l d i n ag roecosys tems
w i t h r e s p e c t t o a g r i c u l t u r a l p r o d u c t i o n a n d e n v i r o n m e n t a l serv ices a n d t h e n t o
i d e n t i f y a n d p r o m o t e ag ro -en te rp r i ses t h a t enab le N R M t o c o n t r i b u t e e f f e c t i v e l y
t o p o v e r t y r e d u c t i o n , e c o n o m i c d e v e l o p m e n t a n d sus ta inab le m a n a g e m e n t o f
n a t u r a l resources .
S o m e c r i t i c a l q u e s t i o n s , u p o n w h i c h exchange o f k n o w l e d g e a n d e x p e r i e n c e s
w i t h I n d i a a n d S o u t h A s i a w o u l d h e l p , i n c l u d e :
• H o w p r o f i t a b l e are a l t e r n a t i v e N R M i n n o v a t i o n s t o s m a l l h o l d e r f a r m e r s a n d
h o w can t h i s b e i nc reased t o s t i m u l a t e large-scale a d o p t i o n ?
• W i t h r e s p e c t to l andscape-based app roaches (eg, w a t e r s h e d o r basin) - w h a t
needs t o b e i n t e g r a t e d a n d w h a t are t h e o p t i m u m leve ls o f i n t e g r a t i o n ?
• W h a t i s t h e r o l e o f m a r k e t s a n d h o w can t hese b e s t r e n g t h e n e d t h r o u g h
s t ra teg ic c o m b i n a t i o n o f p u b l i c a n d p r i v a t e i n v e s t m e n t s ?
• W h a t i s t h e r o l e o f g o v e r n m e n t s a n d o t h e r agencies i n t e r m s o f e n a b l i n g
p o l i c y e n v i r o n m e n t s o r i n c e n t i v e sys tems t h a t s u p p o r t p r i v a t e i n v e s t m e n t i n
N R M ?
6 8
• D o e n v i r o n m e n t a l serv ices a n d e x t e r n a l i t i e s o f i m p r o v e d m a n a g e m e n t o f
ag roecosys tems j u s t i f y p u b l i c i n v e s t m e n t s , a n d w h a t are t h e a c c o u n t i n g
p rocedu res?
T h e t h r u s t on policies and institutional frameworks is c e n t r a l because
t e c h n i c a l s o l u t i o n s are w e l l k n o w n b u t h a r d l y i m p l e m e n t e d ( W E H A B
2 0 0 2 ) . T h e r e i s a s t r o n g n e x u s b e t w e e n l ack o f m a r k e t s , p o o r i n f r a s t r u c t u r e ,
l o w a g r i c u l t u r a l i n v e s t m e n t a n d pervas ive p o v e r t y i n r u r a l areas. F a r m e r s i n
p o o r areas lack t h e i n c e n t i v e s t o p r o d u c e m a r k e t a b l e s u r p l u s because t h e r e
are no access ib le m a r k e t s a n d ag ro - i ndus t r i es ; p r i v a t e sec to r p a r t i c i p a t i o n i s
v e r y l i m i t e d b y lack o f r u r a l i n f r a s t r u c t u r e ; g o v e r n m e n t s ' i n v e s t m e n t i n r u r a l
i n f r a s t r u c t u r e i s l o w because o f t h e l o w p r o d u c t i o n v o l u m e ; a n d s o o n . T h i s
i s w h e r e w e n e e d t o dea l w i t h t h e q u e s t i o n , i s N R M a f o l l o w e r o r l eade r i n
t h e sus ta inab le d e v e l o p m e n t ? As ia 's e x p e r i e n c e i n r e l a t i o n t o t h e r o l e o f t h e
f o l l o w i n g issues w o u l d b e u s e f u l t o t h e E C A s u b - r e g i o n :
• S t ra teg i c p u b l i c i n v e s t m e n t s - o t h e r w i s e k n o w n as subs id ies
• S ecu re access, c o n t r o l a n d t e n u r e by loca l managers o f resources
• I n s t i t u t i o n s a n d loca l o rgan iza t i ons , a n d t h e i r p o w e r s a n d a u t h o r i t i e s i n
p l a n n i n g , i m p l e m e n t a t i o n a n d e v a l u a t i o n
• Inc lus i veness in n e g o t i a t i n g po l i cy , s t ra teg ies a n d r e g u l a t o r y f r a m e w o r k s
T h e t h r u s t on capacity building and knowledge management f o r t h e E C A
s u b - r e g i o n was des igned t o ensu re
• a d e q u a t e h u m a n resources a t a l l leve ls f r o m resou rce users t o p o l i c y m a k e r s
f o r e n s u r i n g i n n o v a t i o n s a n d a d a p t a t i o n ;
• a b e t t e r a n d w e l l - i n f o r m e d f r a m e w o r k f o r d e c i s i o n a n d c h o i c e m a k i n g a t a l l
leve ls - t h r o u g h i m p r o v e d ava i l ab i l i t y o f k n o w l e d g e a n d i ts m a n a g e m e n t a n d
u t i l i z a t i o n ;
• l eve rag ing m o r e b e n e f i t s f r o m e x i s t i n g k n o w l e d g e f r o m b o t h research a n d
f i e l d expe r i ences i n c l u d i n g i n d i g e n o u s k n o w l e d g e ; a n d
• inc reased l inkages b e t w e e n research , d e v e l o p m e n t a n d t r a i n i n g i n N R M .
I t can b e seen t h a t i n a l l t h e t h r e e t h r u s t s o f t h e e m e r g i n g A S A R E C A
strategy, t h e r e w i l l b e cons ide rab le bene f i t s o f eva lua t i ng t h e e v i d e n c e f r o m
S o u t h As ia w i t h r espec t t o h o w pas t a n d c u r r e n t i n v e s t m e n t s i n N R M a n d
w a t e r s h e d m a n a g e m e n t have c o n t r i b u t e d t o t h e r e c o r d e d i m p r o v e m e n t s i n
p r o d u c t i o n , p o v e r t y r e d u c t i o n a n d e c o n o m i c g r o w t h . T h e r e i s a n e e d t o l ea rn
f r o m b o t h p o s i t i v e a n d nega t i ve e x p e r i e n c e s s ince d o u b t s have b e e n ra ised
a b o u t t h e soc ia l i m p a c t s o f N R M i n S o u t h As ia , espec ia l l y w i t h respec t t o
e q u i t y i n access a n d sha r i ng o f bene f i t s (van K o p p e n e t a l . 2 0 0 2 ) . T h e s e lessons
are r e q u i r e d t o assist i n f o r m i n g a consensus on h o w n a t u r a l resources can be
m a n a g e d a t f i e l d , w a t e r s h e d a n d bas in leve ls i n w a y s t h a t m i n i m i z e costs w h i l e
m a x i m i z i n g e c o n o m i c , soc ia l a n d e n v i r o n m e n t a l b e n e f i t s t o i n d i v i d u a l f a r m e r s
a n d c o m m u n i t i e s .
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C o n c l u s i o n
Techno log ica l l y , c o u n t r i e s i n S S A have a t t e m p t e d a l m o s t s i m i l a r i n t e r v e n t i o n s
f o r so i l a n d w a t e r c o n s e r v a t i o n a s t h o s e i m p l e m e n t e d i n S o u t h As ia . W h a t has
b e e n d i f f e r e n t i s t h e i m p a c t o f t hese i n t e r v e n t i o n s . E x p l a i n i n g these d i f f e r e n c e s
w i l l b e a g o o d e n t r y p o i n t f o r f o r m u l a t i n g s t ra teg i c d e v e l o p m e n t p a t h w a y s i n
E C A a n d S S A a t large. E q u a l l y i m p o r t a n t , m a n y years o f e x p e r i e n c e i n S S A
m a y also c o n t r i b u t e t o f u r t h e r d e v e l o p m e n t a n d r e f i n e m e n t o f s t ra teg ies b e i n g
p u r s u e d i n S o u t h As ia . T h e r e f o r e , c o l l a b o r a t i o n a n d p a r t n e r s h i p b e t w e e n
E C A (or S S A a t large) a n d S o u t h As ia w i t h r espec t t o s t ra teg ies f o r i n t e g r a t e d
m a n a g e m e n t o f w a t e r s h e d s i s a s t ra teg ic necess i t y o f p a r a m o u n t i m p o r t a n c e .
O n e c r i t i c a l issue w o u l d b e a n assessment o f bes t be ts w i t h r espec t t o p o l i c y
a n d i n s t i t u t i o n a l f r a m e w o r k s , w h i c h seems t o have b e e n a s t r o n g f a c t o r i n t h e
r e l a t i v e success o f N R M s t ra teg ies reg i s te red i n I n d i a a n d o t h e r S o u t h A s i a n
c o u n t r i e s , a n d p e r h a p s t h e m a i n c o n t r i b u t o r t o t h e f a i l u res o b s e r v e d i n S S A .
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Introduction
E t h i o p i a i s o n e o f t h e w e l l - e n d o w e d c o u n t r i e s i n sub -Saharan A f r i c a (SSA) i n
t e r m s o f n a t u r a l resources a n d va luab le d i v e r s i t y i n t h e p r o d u c t i o n e n v i r o n m e n t .
I t s l o c a t i o n i n t h e t r o p i c s c o u p l e d w i t h i m p r e s s i v e a l t i t u d i n a l va r i a t i ons w i t h i n
s h o r t ranges a l l o w s t h e c o u n t r y t o e n j o y b o t h t e m p e r a t e a n d t r o p i c a l c l i m a t e s
a n d t h i s gives a w e a l t h o f b i o p h y s i c a l resources i n c l u d i n g r e l a t i v e l y f e r t i l e so i ls ,
b i o d i v e r s i t y a n d f r e s h w a t e r resources . Fo r m i l l e n n i a , t h i s r i c h n a t u r a l r esou rce
base has b e e n se rv ing as t h e f o u n d a t i o n f o r a g r i c u l t u r a l d e v e l o p m e n t a n d f o r
m e e t i n g t h e f o o d s e c u r i t y a n d basic needs o f t h e r u r a l p o p u l a t i o n i n t h e c o u n t r y .
H o w e v e r , t h e c o u n t r y has b e e n a f f e c t e d b y t h e i n t e r l i n k e d a n d r e i n f o r c i n g
p r o b l e m s o f l a n d d e g r a d a t i o n a n d e x t r e m e p o v e r t y , b o t h o f t h e m s u p p o r t e d each
o t h e r a n d f u r t h e r aggravated b y h i g h p o p u l a t i o n p ressure ( c u r r e n t l y a b o u t 7 2
m i l l i o n ) , are suscep t i b l e t o r e c u r r e n t d r o u g h t s a n d s tagna t i on o f a g r i c u l t u r e .
A c u r s o r y i n v e s t i g a t i o n o f t h e l a n d d e g r a d a t i o n processes i n E t h i o p i a , m a i n l y
i n t h e h i gh l ands , s h o w s t h a t eve ry yea r b i l l i o n s o f t o n s o f so i l are d e t a c h e d f r o m
t h e so i l mass. L a n d d e g r a d a t i o n caused m a i n l y b y so i l e ros i on a n d n u t r i e n t
d e p l e t i o n i n m u c h o f t h e h i gh lands o f E t h i o p i a has r e a c h e d a stage w h e r e i t i s
inc reas ing ly d i f f i c u l t t o e v e n m a i n t a i n t h e p r e s e n t day p r o d u c t i o n o f basic f o o d s ,
a l eve l t h a t i s a l ready i n s u f f i c i e n t i n s o m e reg ions ( Z e l e k e 2 0 0 5 ) . A c c o r d i n g
t o t h e E P A ( 1 9 9 7 ) , a p p r o x i m a t e l y 1 7 % o f t h e p o t e n t i a l annua l a g r i c u l t u r a l
G D P o f t h e c o u n t r y was p e r m a n e n t l y l os t because o f phys i ca l a n d b io l og i ca l
so i l d e g r a d a t i o n . T h e d o m i n a n c e o f ce rea l p r o d u c t i o n i n t h e f a r m i n g s y s t e m ,
w h i c h accoun t s f o r a b o u t 7 3 % o f t h e t o t a l c u l t i v a b l e area (Ezra 1 9 9 7 ) , g r e a t l y
c o n t r i b u t e s t o so i l d e g r a d a t i o n . M o s t o f t hese cereals , p a r t i c u l a r l y t e f f a n d
w h e a t , n e e d f i ne s e e d b e d p r e p a r a t i o n a n d p r o v i d e l i t t l e g r o u n d cove r d u r i n g
t h e m o s t e ros ive s t o r m s o f J u n e a n d July . T h i s s i t u a t i o n c o m b i n e d w i t h p o o r
l a n d m a n a g e m e n t p rac t i ces a n d t h e c o n s i s t e n t p u s h o f c u l t i v a t i o n t o w a r d s
inc reas ing l y m a r g i n a l areas d u e t o p o p u l a t i o n p ressure (F igu re 1) , c o n t r i b u t e s
t o h i g h so i l loss ra tes a n d s i gn i f i can t l y r e d u c e s t h e p r o d u c t i v i t y o f l a n d . Sho r tage
o f l a n d pushes f a r m e r s t o t h e v e r y last r e m a i n i n g m a r g i n a l areas.
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M o r e o v e r , t h e s t e a d i l y i nc reas ing p o p u l a t i o n w i t h p e r s i s t e n t n e e d f o r
f o o d , f i r e w o o d a n d b u i l d i n g m a t e r i a l , o v e r t h e c e n t u r i e s , l e d t o t h e c l ea r i ng o f
v e g e t a t i o n cove r f r o m t h e landscape a n d e x e r t e d m o r e p ressu re o n a n a l ready
f rag i l e e n v i r o n m e n t . C o n s e q u e n t l y , c o n s i d e r a b l e damage has b e e n d o n e t o
t h e eco logy i n m a n y pa r t s o f t h e h i g h l a n d s , s o m e b e y o n d recovery . T h e r e i s a 
s t r o n g n e x u s b e t w e e n l a n d d e g r a d a t i o n a n d w o r s e n i n g p o v e r t y i n t h e c o u n t r y
( G r e p p e r u d 1 9 9 6 ; H o l d e n e t a l . 1 9 9 8 ; S h i f e r a w a n d H o l d e n 1 9 9 8 ) . R u r a l
p o v e r t y i s t y p i c a l l y l i n k e d t o t h e loss o f so i l p r o d u c t i v i t y a n d fo rces t h e p o o r
t o d e p e n d m o r e o n scaveng ing t h e r e m a i n i n g n a t u r a l resources i n d u c i n g m o r e
d e g r a d a t i o n a n d d a m a g e t o t h e eco logy. A s a r e s u l t , t h e h i g h f o r e s t cove r i s
c u r r e n t l y r e d u c e d t o a b o u t 2 . 4 % o f t h e t o t a l area c o m p a r e d t o t h e e s t i m a t e d
4 0 % i n i t i a l coverage o f t h e c o u n t r y (Ted la a n d L e m m a 1 9 9 8 ) . E v e n t h e n , t h e
r e m a i n i n g f o r e s t i s b e i n g d e p l e t e d a t a n e s t i m a t e d r a t e o f 8 0 , 0 0 0 t o 2 0 0 , 0 0 0
h a p e r a n n u m ( E P A 1 9 9 7 ) . T h i s i s p a r t l y a t t r i b u t e d f r o m t h e f a c t t h a t n e a r l y
9 5 % o f t h e t o t a l ene rgy c o n s u m p t i o n o r i g ina tes f r o m b i o m a s s f ue l s s u c h a s f u e l
w o o d , c o w d u n g a n d c r o p r e s i d u e . M o r e o v e r , b u r n i n g o f c o w d u n g a s a sou rce
o f f u e l (F i gu re 2 ) i n s t e a d o f us ing i t a s a so i l c o n d i t i o n e r , w h i c h w a s p u s h e d b y
shor tage a n d / o r l ack o f f u e l w o o d a n d a l t e r n a t i v e ene rgy sources , i s c o n s i d e r e d
t o cause a r e d u c t i o n i n g ra in p r o d u c t i o n b y s o m e 5 5 0 , 0 0 0 t ones a n n u a l l y ( E P A
1 9 9 7 ) . S im i l a r l y , t h e sca rc i t y o f g raz ing l a n d a n d t h e shor tage o f l i v e s t o c k f e e d
has f o r c e d w i d e s p r e a d use o f c r o p res idues f o r f e e d i n g l i v e s t o c k .
Figure 1. An example of very steep land deforested and cultivated with 
traditional farming implements in the North-western highlands. 
Figure 2. Animal dung has high value as a source of fuel and the crop 
residue as a source of feed for livestock. 
L a n d d e g r a d a t i o n i s a l o n g - t e r m a n d sa l ien t p rocess w h e r e i ts e f f e c t a n d
s teady e x p a n s i o n i s h a r d l y n o t i c e d u n t i l i t m a n i f e s t s i t s e l f w i t h d isas t rous
d r o u g h t a n d f a m i n e . T h a t i s w h y t h e p o l i c y a t t e n t i o n t o t h e p r o b l e m was v e r y
l i t t l e u n t i l t h e 1 9 7 4 d r o u g h t , a l t h o u g h i t has n o t s t i l l r e c e i v e d p o l i c y s u p p o r t
c o m m e n s u r a t e t o t h e h i g h r i sk i t poses t o c u r r e n t a n d f u t u r e l i v e l i h o o d secur i t y .
O f t e n l a n d d e g r a d a t i o n i s o n l y assoc ia ted t o t h e t o n n a g e o f so i l loss p e r ha . I t
i s i n f a c t t h e loss o f p r o d u c t i v i t y , w h i c h i s m o r e d a m a g i n g as e ros ion r e m o v e s
t h e m o s t f e r t i l e t o p so i l , a long w i t h so i l n u t r i e n t s , o rgan ic m a t t e r , r e d u c e d so i l
d e p t h a n d so i l m o i s t u r e h o l d i n g capac i ty . H o w e v e r , t h e use o f f e r t i l i ze r s w i t h o u t
p r o p e r so i l a n d w a t e r m a n a g e m e n t p rac t i ces can m a s k t h i s e f f e c t espec ia l l y
i n areas w i t h r e l a t i v e l y d e e p e r soi l d e p t h ( S h i f e r a w a n d H o l d e n 2 0 0 4 ) . T h i s
r e s u l t e d i n t h e d e g r a d a t i o n o f m a n y h i g h p o t e n t i a l areas, w h i c h c o u l d have
b e e n a v o i d e d w i t h t h e use o f p r o p e r l a n d m a n a g e m e n t p rac t i ces .
C o n s i d e r i n g t h e above c o m p l e x a n d i n t e r w o v e n p r o b l e m s o f l a n d d e g r a d a t i o n
a n d p o v e r t y , i t is, t h e r e f o r e , s e l f - e v i d e n t t h a t f o r E t h i o p i a , c h a r a c t e r i z e d b y
subs is tence a g r i c u l t u r e , e x t e n s i v e l a n d d e g r a d a t i o n a n d c h r o n i c f o o d i nsecu r i t y ,
a c o n s e r v a t i o n - b a s e d a g r i c u l t u r a l d e v e l o p m e n t s t ra tegy f o l l o w i n g an i n t e g r a t e d
w a t e r s h e d m a n a g e m e n t ( I W M ) a p p r o a c h i s n o t j u s t a n o p t i o n , b u t r a t h e r a n
ind i spensab le e l e m e n t o f a l l d e v e l o p m e n t e f f o r t s . I t was w i t h t h i s u n d e r s t a n d i n g
t h a t mass ive so i l a n d w a t e r c o n s e r v a t i o n p r o g r a m s w e r e i n i t i a t e d i n t h e 1980s .
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H o w e v e r , past e x t e n s i v e so i l a n d w a t e r c o n s e r v a t i o n p r o g r a m s h a d la rge ly
f a i l e d d u e t o p o o r p l a n n i n g , p o o r des ign o f s t r u c t u r e s , l ack o f p a r t i c i p a t i o n
b y t h e c o m m u n i t i e s , i n a p p r o p r i a t e c o n s e r v a t i o n m e t h o d s , p o o r l inkages w i t h
l i v e l i h o o d s o f t h e p o o r a n d l ack o f a n i n t e g r a t e d a p p r o a c h t h a t goes b e y o n d so i l
c o n s e r v a t i o n t o address t h e i n t e r l i n k e d p r o d u c t i v i t y , m a r k e t access, l a n d p o l i c y
a n d resou rce m a n a g e m e n t p r o b l e m s ( S h i f e r a w a n d H o l d e n 1 9 9 8 ) . Based o n t h e
lesson l e a r n e d f r o m ear l i e r app roaches , s o m e n e w p r o j e c t s h o w e v e r a d o p t e d a 
m o r e i n t e g r a t e d a p p r o a c h l e a d i n g t o i m p r o v e m e n t o f r esou rce conse rva t i ons
a n d t h e l i v e l i h o o d o f t h e p e o p l e . A case t o m e n t i o n i s t h e M E R E T p r o j e c t ,
w h i c h has b e e n i m p l e m e n t e d a n d s u p p o r t e d b y t h e M i n i s t r y o f A g r i c u l t u r e a n d
R u r a l D e v e l o p m e n t ( M o A R D ) a n d f i n a n c e d b y t h e W o r l d F o o d P r o g r a m m e
( W F P ) o f t h e U n i t e d N a t i o n s .
T h e m a i n p u r p o s e o f t h i s p a p e r is, t h e r e f o r e , t o h i g h l i g h t t h e e x t e n t a n d
s e v e r i t y o f l a n d d e g r a d a t i o n , e v o l u t i o n o f t h e resou rce m a n a g e m e n t a p p r o a c h ,
a n d t o r e v i e w s o m e e x p e r i e n c e s o n I W M i n E t h i o p i a . A l t h o u g h t h e e f f o r t
a p p l i e d t o address p r o b l e m s o f l a n d d e g r a d a t i o n a n d f o o d i n s e c u r i t y i n t h e
c o u n t r y i s d i ve rse , a n d m a n y s m a l l e r success fu l e x p e r i e n c e s ex i s t , t h i s p a p e r
w i l l l a rge ly f o c u s o n t h e e x p e r i e n c e s o f M a n a g i n g E n v i r o n m e n t a l R e h a b i l i t a t i o n
o n T r a n s i t i o n t o Sus ta inab le L i v e l i h o o d s ( M E R E T ) a n d S o i l C o n s e r v a t i o n
Research P r o j e c t ( S C R P ) o n t h e d e v e l o p m e n t a n d research s ide respec t i ve ly .
I t w i l l also a t t e m p t t o raise s o m e sa l ien t p o i n t s o n m a j o r c o n s t r a i n t s i n r e l a t i o n
t o l i m i t e d coverage o f I W M p rac t i ces a s c o m p a r e d t o t h e m a g n i t u d e o f l a n d
d e g r a d a t i o n i n t h e c o u n t r y .
Research and development experiences of IWM in
Ethiopia
E x p e r i e n c e s i n d e v e l o p m e n t : t h e c a s e o f M E R E T p r o j e c t
F o l l o w i n g t h e 1 9 7 4 f a m i n e t h a t k i l l e d a b o u t a m i l l i o n p e o p l e , t h e g o v e r n m e n t
l a u n c h e d a mass ive so i l a n d w a t e r c o n s e r v a t i o n p r o g r a m i n m a n y pa r t s o f t h e
c o u n t r y i n t h e 1980s a s a w a y o f red ress ing t h e d e g r a d a t i o n o f t h e n a t u r a l
r esou rce base a n d inc reas ing l a n d p r o d u c t i v i t y . T h e m a j o r p a r t o f t h e i n i t i a t i v e ,
w h i c h was l e d b y t h e t h e n C o m m u n i t y F o r e s t r y a n d So i l C o n s e r v a t i o n
D e p a r t m e n t ( C F S C D ) o f M o A , was s u p p o r t e d b y t h e W F P t h r o u g h i ts F o o d -
f o r - W o r k L a n d R e h a b i l i t a t i o n P r o j e c t ( E T H 2 4 8 8 ) . T h e ac t i v i t i e s o f t h e p r o j e c t
w e r e c o n c e n t r a t e d o n se l ec ted large w a t e r s h e d s l o c a t e d m a i n l y i n t h e h i g h l y
d e g r a d e d p a r t s o f t h e h i g h l a n d s o f E t h i o p i a . T h e p r o j e c t w a s f o l l o w i n g " t o p -
d o w n " p l a n n i n g a p p r o a c h w h e r e technical correctness p l a y e d a s i gn i f i can t r o l e
r a t h e r t h a n s u s t a i n a b i l i t y a n d accep tance b y c o m m u n i t i e s .
D u r i n g t h e l a te 1980s , i t b e c a m e a p p a r e n t t h a t t h e " t o p d o w n " a p p r o a c h
t o d e v e l o p m e n t t h a t f o c u s e d o n t e c h n i c a l a n d p h y s i c a l w o r k s a lone w o u l d
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n o t lead t o t h e d e s i r e d e n v i r o n m e n t a l ob jec t i ves . M o r e o v e r , f o c u s i n g o n large
w a t e r s h e d s has r e s u l t e d i n less p a r t i c i p a t i o n o f c o m m u n i t i e s , d i l u t e s e f f o r t s
a n d creates p r o b l e m o n t h e s u s t a i n a b i l i t y o f ac t i v i t i es . I t was t h e n rea l i zed t h a t
w a t e r s h e d d e v e l o p m e n t n e e d e d t o b e m o r e p a r t i c i p a t o r y , t a k i n g i n t o a c c o u n t
c o m m u n i t y a n d h o u s e h o l d conce rns a n d s h o u l d f ocus o n sma l l e r w a t e r s h e d s .
Based o n t h e above c o n s i d e r a t i o n s , t h e p r o j e c t was r e - o r i e n t e d t o f o l l o w a m o r e
p a r t i c i p a t o r y a p p r o a c h o n a s m a l l e r w a t e r s h e d scale, ca l l ed m i n i m u m p l a n n i n g
a p p r o a c h . I n 1 9 9 3 , t h e W F P a n d t h e M i n i s t r y o f A g r i c u l t u r e , based o n ea r l i e r
so i l a n d w a t e r c o n s e r v a t i o n expe r i ences , p r o d u c e d a set o f gu ide l i nes k n o w n as
t h e L o c a l L e v e l P a r t i c i p a t o r y P l a n n i n g A p p r o a c h ( L L P P A ) . W i t h W F P s u p p o r t ,
t h e L L P P A was t e s t e d i n va r ious a g r o c l i m a t i c a n d s o c i o e c o n o m i c c o n d i t i o n s
b e f o r e b e i n g scaled u p i n 1 9 9 4 - 9 5 t h r o u g h large-scale t r a i n i n g o f t r a i ne rs a n d
grassroots l eve l d e v e l o p m e n t agents ( D A s ) i n ove r 6 0 d i s t r i c t s ( w o r e d a s ) . T o
da te , t h i s i s e x p a n d e d t o 74 w o r e d a s .
T h e f o c u s o f L L P P A was o n p e o p l e - c e n t e r e d w a t e r s h e d d e v e l o p m e n t
a i m e d a t t a c k l i n g severe p r o b l e m s o f l a n d r e h a b i l i t a t i o n . T h e gu ide l i nes
i n c o r p o r a t e d g o o d p r a c t i c e s u c h as awareness ra is ing , p a r t i c i p a t o r y p l a n n i n g
a n d c o m m u n i t y p a r t i c i p a t i o n . T h i s a p p r o a c h changed t h e w h o l e p i c t u r e o f so i l
a n d w a t e r c o n s e r v a t i o n i n t h e c o u n t r y w h e r e qua l i t y , sus ta inab i l i t y , l i v e l i h o o d
a n d e n v i r o n m e n t a l i m p a c t s o f measures w e r e m o r e h i g h l y v a l u e d t h a n f u l f i l l i n g
quo tas . Based o n t h e f i e l d e x p e r i e n c e , t h i s a p p r o a c h was rev i sed f o u r t i m e s t o
a c c o m m o d a t e n e w t echno log i es a n d m e t h o d s u n t i l i t heav i l y c o n t r i b u t e d t o t h e
b i r t h o f t h e N a t i o n a l P a r t i c i p a t o r y W a t e r s h e d D e v e l o p m e n t G u i d e l i n e i n 2 0 0 5
( D e s t a e t a l . 2 0 0 5 ) .
T o w a r d s t h e e n d o f t h e 1990s , t h e c o n c e p t o f " sus ta inab le l i v e l i h o o d s " began
t o e m e r g e , w i t h a f ocus p l a c e d o n b e t t e r u n d e r s t a n d i n g o f h o u s e h o l d d y n a m i c s ,
l i v e l i h o o d sources a n d t h e c o p i n g s t ra teg ies used w i t h i n t h e r u r a l c o m m u n i t y .
A g rea te r awareness was r e a c h e d t h a t f o o d s e c u r i t y a n d r u r a l d e v e l o p m e n t
c o u l d o n l y b e addressed t h r o u g h ac t i ons a i m e d a t i nc reas ing f o o d ava i l ab i l i t y
a n d access a t h o u s e h o l d l eve l . T h e l i v e l i h o o d s f ocus saw p e o p l e d i sp l ac i ng
t e c h n i c a l s o l u t i o n s t h a t d o n o t p r o v i d e q u i c k e r l i v e l i h o o d bene f i t s , a n d r e s u l t e d
i n t h e i n t r o d u c t i o n o f a b r o a d e r a n d m o r e d i ve rse set o f i n t e r v e n t i o n s t h a t m e e t
p e o p l e ' s l i v e l i h o o d a n d e n v i r o n m e n t a l ob jec t i ves .
T h i s b a c k g r o u n d p a v e d t h e way, i n 2 0 0 2 , f o r t h e f o u r t h phase o f t h e
W F P F o o d - f o r - W o r k based e n v i r o n m e n t a l r e h a b i l i t a t i o n p r o g r a m , u n d e r t h e
n a m e M E R E T t h a t s t r e n g t h e n e d t h e ' p e o p l e c e n t e r e d ' f o c u s o n p a r t i c i p a t o r y
N a t u r a l Resource M a n a g e m e n t ( N R M ) a n d i n c o m e g e n e r a t i o n (Ba r r y e t a l .
2 0 0 5 ) . W i t h i n t h e M E R E T des ign , spec ia l e f f o r t was e x e r t e d o n e n h a n c i n g
t h e c a p a c i t y o f r u r a l c o m m u n i t i e s t o o rgan ize t h e m t o p l a n , manage a n d
i m p l e m e n t b road -based , c o m m u n i t y - w i d e ac t i v i t i es f o r c o n s e r v a t i o n a n d l a n d
r e h a b i l i t a t i o n . I n c o m p a r i s o n t o p r e v i o u s l a n d r e h a b i l i t a t i o n i n i t i a t i v e s s t r o n g
e m p h a s i s w a s p l a c e d o n h o u s e h o l d i n c o m e - g e n e r a t i n g ac t i v i t i es . T h e f o c u s o n
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h o u s e h o l d a n d c o m m u n i t y asset b u i l d i n g p r o v e d t o b e a n i m p o r t a n t stage i n t h e
e v o l u t i o n o f t h e p r o j e c t i t s e l f a n d t h e t h i n k i n g b e h i n d I W M .
A c c o r d i n g t o t h e r e c e n t l y c o n d u c t e d m i d - t e r m e v a l u a t i o n r e p o r t (Ba r r y
e t a l . 2 0 0 5 ) , M E R E T has r e a c h e d n e a r l y 1.3 m i l l i o n p e o p l e i n f i v e reg ions . I t
ope ra tes i n 7 4 w o r e d a s c o v e r i n g m o r e t h a n 6 0 0 s u b - w a t e r s h e d a d m i n i s t r a t i v e
s i t e s - w i t h b e t w e e n 3 0 0 a n d 2 , 0 0 0 p a r t i c i p a t i n g h o u s e h o l d s i n e a c h s i t e . I t
has r e h a b i l i t a t e d o v e r 3 0 0 , 0 0 0 h a a n d e n h a n c e d t h e i n s t i t u t i o n a l a n d t e c h n i c a l
capac i t ies o f p a r t i c i p a t i n g r u r a l c o m m u n i t i e s i n t h o s e areas t o p l a n a n d i m p l e m e n t
p r o g r a m s c e n t e r e d o n t h e i r o w n h u m a n res ou rce c o n t r i b u t i o n s . T h e s e s u b -
w a t e r s h e d s w e r e p l a n n e d us ing L L P P A a n d i m p l e m e n t e d a c c o r d i n g t o t h e p l a n .
E v e r y yea r t h e a c h i e v e m e n t a n d t h e p l a n are e v a l u a t e d b y c o m m u n i t i e s us ing
t h e p a r t i c i p a t o r y e v a l u a t i o n a n d p l a n n i n g (PEP) a p p r o a c h . T h e l a te r ensures
o w n e r s h i p , h e l p s t o d i s s e m i n a t e g o o d p rac t i ces , a l l o w s c o m m u n i t y m e m b e r s
t o l e a r n f r o m each o t h e r a n d a d o p t n e w t e c h n o l o g i e s , a n d i t he l ps t h e m t o l o o k
back a n d see d i f f e r e n c e s a n d bene f i t s . B o t h t h e p l a n n i n g a n d i m p l e m e n t a t i o n
process a s w e l l a s t h e above m e n t i o n e d e v a l u a t i o n sys tems are t h e k e y t o t h e
success o f t h e p r o j e c t a n d i t s w i d e coverage .
S o m e o f t h e s t r e n g t h s o f t h e p r o j e c t are t h e use o f va r i ous resources ,
i n c l u d i n g t h e ( F F W ) , s y s t e m a t i c a l l y f o l l o w i n g t h e a c t i o n p l a n d e v e l o p e d b y t h e
c o m m u n i t y . E x c e p t i n f e w areas w h e r e i t i s poss ib le t o m a k e c lear d i s t i n c t i o n
b e t w e e n t h e m o s t v u l n e r a b l e a n d b e t t e r o f f f a r m e r s , m e m b e r s o f t h e w a t e r s h e d
c o m m u n i t y are e n t i t l e d t o b e n e f i t f r o m t h e F F W T h e o r i g i n a l a p p r o a c h w a s also
d e s i g n e d t o i n c l u d e b o t h p r i v a t e a n d c o m m u n a l l ands w i t h i n t h e c a t c h m e n t s ,
t h e o n l y m a j o r d i s t i n c t i o n b e i n g t h e t y p e o f t r e a t m e n t n e e d e d . H o w e v e r , t h e
i n d i v i d u a l f a r m e r s are o b l i g e d t o c o n t r i b u t e f r e e labor , i n m o s t cases 2 0 days i n
a yea r b u t v a r y d e p e n d i n g o n l oca l l e ve l dec i s ions , a n d t a k e r e s p o n s i b i l i t y f o r
m a n a g i n g p u b l i c i n v e s t m e n t s u n d e r t a k e n o n t h e i r p l o t o f l a n d .
T h e m a j o r a c h i e v e m e n t s o f t h e p r o j e c t s ince t h e phase c o m m e n c e d have
b e e n t h e t e r r a c i n g o f 1 3 0 , 0 0 0 h a o f f a r m l a n d a n d 1 1 , 5 0 0 h a o f h i l l s i des a n d
t h e s t a b i l i z a t i o n o f 3 , 5 0 0 k m o f so i l a n d s t o n e te r races a n d 2 , 7 0 0 h a o f gu l l i es
w i t h v e g e t a t i v e measu res . S o m e 3 1 7 m i l l i o n seed l ings have b e e n p r o d u c e d ,
1 1 , 7 0 5 h a o f t rees p l a n t e d a n d 2 6 , 8 4 3 h a o f l a n d c l osed t o g raz ing o r b r o w s i n g
a n i m a l s . S u r v i v a l r a t e o f t r e e seed l ings a n d r e g e n e r a t i o n o f c l o s e d areas s h o w e d
s ign i f i can t i m p r o v e m e n t s because o f t h e use o f t h e a p p l i c a t i o n o f d i f f e r e n t
m o i s t u r e h a r v e s t i n g s t r u c t u r e s (T renches , E y e b r o w - b a s i n , H a l f - m o o n M i c r o
bas ins, e t c ) , w h i c h w a s n o t t h e case i n t h e pas t . T h e s e a c h i e v e m e n t s w e r e also
m a d e poss ib le b y m a j o r p h y s i c a l asset c o n s t r u c t i o n : c u t o f f d ra ins , w a t e r w a y s ,
access roads a n d r o a d m a i n t e n a n c e . E f f o r t s have b e e n t a k e n t o address t h e
severe p r o b l e m o f w a t e r sho r tage a n d l ack o f access f o r h o u s e h o l d a n d l i v e s t o c k
uses. Ponds a n d sp r ings , m i n o r f a r m d a m s , a n d s e d i m e n t s to rage d a m s have also
b e e n c o n s t r u c t e d . T h e p r o j e c t has e x p a n d e d i t s ac t i v i t i e s a n d has i n t r o d u c e d
w a t e r - h a r v e s t i n g s t r u c t u r e s f o r c r o p p r o d u c t i o n a n d t o i m p r o v e t h e s u r v i v a l
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ra te o f t r ees p l a n t e d . Forage seeds, o f l oca l a n d i m p r o v e d va r ie t i es , have b e e n
p r o d u c e d i n seed m u l t i p l i c a t i o n s i tes a n d d i s t r i b u t e d t o f a r m e r s i n p r o j e c t areas.
H o m e s t e a d d e v e l o p m e n t has b e e n p i l o t e d a n d sca led u p . Seed n e t w o r k i n g a n d
d i v e r s i f i c a t i o n i n i t i a t i v e s have s t a r t e d i n a l l reg ions , a n d i nc reased a t t e n t i o n has
b e e n p l a c e d o n w a t e r s h e d i n t e r a c t i o n s . C o m m u n i t y - w i d e ac t i v i t i e s have b e e n
i n i t i a t e d o n a w i d e scale f o r t h e d e v e l o p m e n t o f nu rser ies .
A m a j o r b e n e f i t a t t r i b u t e d t o M E R E T has b e e n a n increase i n a g r i c u l t u r a l
p r o d u c t i o n because o f i m p r o v e d so i l d e p t h , i nc reased w a t e r ava i lab i l i t y , a n d l a n d
r e c l a m a t i o n . A n o t h e r b e n e f i t has b e e n i m p r o v e d so i l f e r t i l i t y a n d p r o d u c t i v i t y
r e s u l t i n g f r o m i m p r o v e d m o i s t u r e r e t e n t i o n a n d n u t r i e n t r e c y c l i n g . M o r e o v e r , i t
s h o u l d b e rea l i zed t h a t w i t h o u t t h e i n t r o d u c t i o n o f t h e c o n s e r v a t i o n measures ,
r e t u r n s t o a g r i c u l t u r a l p r o d u c t i o n w o u l d have g r a d u a l l y d e c l i n e d . T h e r e f o r e ,
t h e c o n s e r v a t i o n o f t h e n a t u r a l r esou rce base by i t s e l f has also va lue .
A n o t h e r b e n e f i t has b e e n t h e p r o d u c t i o n o f fo rage w h i c h , t o g e t h e r w i t h
t h e ava i l ab i l i t y o f w a t e r , has r e s u l t e d i n i m p r o v e d l i v e s t o c k p r o d u c t i v i t y a n d
r e d u c e d l abo r d e m a n d s i n w a t e r a n d fo rage c o l l e c t i o n . T h e p r o j e c t i s also
h e l p i n g d i v e r s i f y h o u s e h o l d i n c o m e s t h r o u g h t h e p i l o t h o m e s t e a d d e v e l o p m e n t
p r o g r a m w h e r e va r ious i n c o m e gene ra t i ng ac t i v i t i e s l i n k e d t o t h e n a t u r a l
resources c o n s e r v a t i o n a n d d e v e l o p m e n t e f f o r t w e r e i n t r o d u c e d o n se lec ted
p r o j e c t s i tes. T h e s e ac t i v i t i e s i n c l u d e c o m p o s t m a k i n g , bee k e e p i n g , vege tab le
a n d f r u i t p r o d u c t i o n , m u l t i p l i c a t i o n a n d sale o f g r a f t e d f r u i t a n d t r e e seedl ings,
b a c k y a r d fo rage d e v e l o p m e n t , a n d smal l -sca le f a t t e n i n g . T h e s e e c o n o m i c a n d
e n v i r o n m e n t a l bene f i t s n e e d t o b e assessed p r o p e r l y t o eva lua te t h e f u l l soc ia l
i m p a c t s o f t h e p r o j e c t .
T h e p r o j e c t has p l a c e d spec ia l f ocus o n c a p a c i t y b u i l d i n g o f reg iona l a n d
w o r e d a t e c h n i c i a n s a n d D A s . S t a f f m e m b e r s have b e e n t r a i n e d i n loca l leve l
p a r t i c i p a t o r y p l a n n i n g ( L L P P A ) , so i l a n d w a t e r c o n s e r v a t i o n , N R M , c o m m u n i t y
i n f r a s t r u c t u r e a n d p a r t i c i p a t o r y m o n i t o r i n g . F r o m t h e o u t s e t , t h e p r o j e c t
has c o n s i d e r e d c a p a c i t y b u i l d i n g as an essent ia l , a n d c e n t r a l e l e m e n t i n t h e
r e h a b i l i t a t i o n o f r u r a l lands . T r a i n i n g has also b e e n c o n d u c t e d f o r f a r m e r s a n d
c o m m u n i t y m e m b e r s .
I n genera l , a c o s t - b e n e f i t analysis c o n d u c t e d ea r l y i n 2 0 0 5 i n d i c a t e d an
e c o n o m i c ra te o f r e t u r n i n t h e M E R E T a c t i v i t y o f 1 3 . 5 % ove r a 2 5 - y e a r t i m e
f r a m e . T h e f i gu re s t r o n g l y suggests t h a t t h e p r o j e c t as a w h o l e i s e c o n o m i c a l l y
v iab le . A t f a r m leve l , t h e resu l t s w e r e also p o s i t i v e , s h o w i n g t h a t m a n y o f
t h e so i l a n d w a t e r c o n s e r v a t i o n measures o n c u l t i v a t e d l a n d w e r e p r o f i t a b l e
f r o m t h e f a r m e r s ' p e r s p e c t i v e ( F A O / W F P 2 0 0 4 ) . M o r e o v e r , t h e analyses also
s h o w e d p o s i t i v e e n v i r o n m e n t a l i m p a c t s i n t e r m s o f r e d u c e d so i l e ros ion ra tes
(and h e n c e d e e p e r soi ls) o n c u l t i v a t e d a n d c o m m u n a l m a r g i n a l lands (F igures
3 t o 5 ) .
A l t h o u g h M E R E T i s success fu l i n m o s t o f t h e p r o j e c t s i tes, i t needs t o
b e v i e w e d against t h e c o m p l e x n a t u r e a n d ove ra l l scale o f t h e f o o d i n s e c u r i t y
F i g u r e 3 . S o i l d e p t h a s a f u n c t i o n o f S W C m e a s u r e s i n 1 1 w a t e r s h e d s o f
the M E R E T p r o j e c t c o v e r e d b y the C B A s tudy . Source , F A O / W F P , 2 0 0 4 .
Subwatersheds
F i g u r e 4 . E s t i m a t e d a n n u a l s o i l loss o n t r e a t e d a n d u n t r e a t e d c u l t i v a t e d
l a n d s i n the 1 1 w a t e r s h e d s c o v e r e d b y the C B A s tudy . Source , F A O / W F P ,
2 0 0 4 .
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a n d e n v i r o n m e n t a l d e g r a d a t i o n p r o b l e m s i n t h e c o u n t r y . M E R E T ac t i v i t i es are
l i m i t e d t o c o v e r i n g o n l y 2 8 % o f t h e f o o d d e f i c i t w o r e d a s , 9 % o f t h e kebe les
( loca l a d m i n i s t r a t i v e u n i t s ) a n d o n l y 4 % o f t h e c h r o n i c a l l y f o o d i nsecu re
h o u s e h o l d s . A p a r t f r o m t h i s , n o n e o f t h e h i g h p o t e n t i a l areas i s c o v e r e d b y t h i s
p r o j e c t . A c c o r d i n g l y , t h e m a g n i t u d e o f t h e task i n a r res t i ng l a n d d e g r a d a t i o n a t
n a t i o n a l leve l i s s t i l l e n o r m o u s . T h e size o f t h e p r o b l e m a n d t h e ra te a t w h i c h
i t i s g r o w i n g , t a k e n w i t h i n t h e c o n t e x t o f t h e resou rce cons t ra i n t s i n E t h i o p i a ,
i m p l i e s t h e n e e d f o r mass ive e x t e r n a l assistance a n d scal ing u p o f M E R E T ' s
I W M e x p e r i e n c e t o t h e res t o f t h e c o u n t r y .
M o r e o v e r , l o o k i n g i n t o t hose w a t e r s h e d s w h e r e M E R E T i s n o t s o success fu l
one f i n d s t h e f o l l o w i n g reasons: (1 ) lack o f i n s t i t u t i o n a l c o m m i t m e n t ( t h e
i m p l e m e n t i n g o f f i ce a t r eg ion a n d w o r e d a l e v e l ) , ( 2 ) s t a f f i n s t a b i l i t y a n d
f r e q u e n t r e s t r u c t u r i n g o f a g r i c u l t u r a l o f f i ces , ( 3 ) l i m i t e d capac i t y a t w o r e d a
leve l w h i c h l ead t o i m p r o p e r a p p l i c a t i o n o f t h e m e t h o d o l o g y , a n d (4 ) l ack o f
s u f f i c i e n t c o m m u n i t y p a r t i c i p a t i o n a n d t h e t o p - d o w n c u l t u r e i n t h e e x t e n s i o n
s y s t e m . I n s o m e cases, h i g h leve ls o f e n v i r o n m e n t a l d e g r a d a t i o n a n d r e c u r r e n t
d r o u g h t s also c o n t r i b u t e d t o t h e f a i l u r e i n s o m e o f t h e c o n s e r v a t i o n measures .
E x p e r i e n c e s o f r e s e a r c h o n I W M i n E t h i o p i a
A l t h o u g h t h e e x p e r i e n c e o f research o n I W M has n o t b e e n a s e x t e n s i v e a s
d e v e l o p m e n t , t h e r e are s o m e e f f o r t s i n t h e c o u n t r y . S o m e o f t h e m , i n t h i s
case, t h e so i l c o n s e r v a t i o n research p r o j e c t ( S C R P ) w e r e des igned o n l y t o
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Figure 5 . Estimated annual soil loss on treated and untreated marginal 
lands in the 11 watersheds covered by the CBA study. Source, FAO/WFP, 
2004.
p r o v i d e a p p r o p r i a t e i n f o r m a t i o n o n t h e process o f l a n d d e g r a d a t i o n , b i o p h y s i c a l
a n d s o c i o e c o n o m i c processes, i m p a c t o f c o n s e r v a t i o n measures a n d t h e i r
a p p r o p r i a t e des ign u n d e r t h e d i f f e r e n t eco log ica l se t t i ngs , b u t had f e w e l e m e n t s
o f c o m m u n i t y p a r t i c i p a t i o n i n t h e research s e t - u p . H o w e v e r , t h e S C R P h a d
w i d e r coverage and huge e x p e r i e n c e i n t h e c o u n t r y . O t h e r s t r i e d t o c o m b i n e
b o t h b u t have v e r y l i t t l e e x p e r i e n c e a n d coverage, s u c h a s t h e i n i t i a t i v e s b y
E A R O , I L R I a n d A H I . T h e r e f o r e , t h i s pape r w i l l p r o v i d e b r i e f a c c o u n t s o f t h e
e x p e r i e n c e o f S C R P and o t h e r s o n I W M i n t h e f o l l o w i n g s e c t i o n .
Experiences of SCRP on IWM
A s m e n t i o n e d above , t h e e x t e n t o f t h e i m p a c t o f l and d e g r a d a t i o n o n so i l
p r o d u c t i v i t y i n E t h i o p i a was f u l l y rea l i zed a f t e r t h e 1 9 7 3 / 7 4 d r o u g h t - d r i v e n
f a m i n e . T o reverse t h e s i t u a t i o n , a n d t h e r e b y t o r e h a b i l i t a t e d e g r a d e d areas, t h e
g o v e r n m e n t l a u n c h e d v e r y e x t e n s i v e so i l c o n s e r v a t i o n p r o g r a m s t h r o u g h o u t
t h e c o u n t r y . I n l i g h t o f t h i s p r o g r a m , t h e so i l c o n s e r v a t i o n research p r o j e c t
a s i n i t i a t e d a t t h e n a t i o n a l l eve l , w i t h t h e o b j e c t i v e o f s u p p o r t i n g t h e n a t i o n a l
e f f o r t b y p r o v i d i n g t h e necessary da ta f o r t h e p r o p e r i m p l e m e n t a t i o n o f so i l a n d
w a t e r c o n s e r v a t i o n measures a n d b u i l d i n g t h e na t i ona l capac i t y t o u n d e r t a k e
research i n t h e area o f so i l a n d w a t e r c o n s e r v a t i o n .
T h e p r o j e c t was i n i t i a t e d b y t h e I n s t i t u t e o f G e o g r a p h y a t t h e U n i v e r s i t y
o f B e r u e ( S w i t z e r l a n d ) i n c lose c o l l a b o r a t i o n w i t h t h e M i n i s t r y o f A g r i c u l t u r e
( E t h i o p i a ) . I n 1 9 8 1 , t h e f i r s t research s i te was es tab l i shed a t M a y b a r i n S o u t h
W o l l o Z o n e i n t h e n o r t h e r n h i gh lands . S ince t h e n , S C R P has e x p a n d e d i ts
ho r i zons a n d a n u m b e r o f research u n i t s r e a c h e d seven by 1 9 8 8 , d i s t r i b u t e d
ove r t h e h igh lands o f t h e c o u n t r y . E a c h research u n i t was se l ec ted t o r e p r e s e n t
an agroeco log ica l zone i n t h e h i g h l a n d o f t h e c o u n t r y a n d c o m p r i s e s a s m a l l
c a t c h m e n t t y p i c a l o f t h e agroeco log ica l zone .
A l t h o u g h t h e p r o j e c t has v e r y l i t t l e e l e m e n t o f c o m m u n i t y p a r t i c i p a t i o n i n
t h e p l a n n i n g process, w h i c h i s one o f t h e v e r y i m p o r t a n t e l e m e n t s o f I W M , i t
p r o v i d e d e x t r e m e l y u s e f u l i n f o r m a t i o n o n t h e b i o p h y s i c a l a n d s o c i o e c o n o m i c
process i n t h e c o u n t r y t o h e l p i n f o r m a l d e c i s i o n - m a k i n g i n c o n s e r v a t i o n p l a n n i n g
a n d i m p l e m e n t a t i o n . T h e f o l l o w i n g are s o m e o f t h e m a j o r tasks u n d e r t a k e n b y
t h e p r o j e c t :
1 . M o n i t o r i n g o f e ros ion processes: e ros i on processes u n d e r d i f f e r e n t so i l , s lope
a n d t r a d i t i o n a l m a n a g e m e n t c o n d i t i o n s w e r e m o n i t o r e d b y i ns ta l l i ng Test
P lo t s ( he rea f t e r T P ) a n d M i c r o P lo t s ( h e r e a f t e r M P ) o f 30 m 2 ( 2 m x 15 m)
a n d 3 m 2 (1 m x 3 m ) , respec t i ve ly . U s i n g these p l o t s so i l loss a n d r u n o f f
w e r e m e a s u r e d based o n s t a n d a r d c r i t e r i a . H u r n i ( 1 9 8 4 ) has p r o v i d e d i n -
d e p t h d iscuss ions o f t h e research s e t - u p a n d m e a s u r e m e n t p r o c e d u r e s .
2 . M e a s u r e m e n t o f c a t c h m e n t d i scharge a n d s e d i m e n t y i e l d : t h e a m o u n t
o f r u n o f f and s e d i m e n t l eav ing t h e c a t c h m e n t was m o n i t o r e d us ing a 
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c o m b i n a t i o n o f m e t h o d s a t t h e o u t l e t o f t h e s m a l l c a t c h m e n t . D e t a i l e d
p r o c e d u r e s o f s a m p l i n g a n d da ta analysis are d e s c r i b e d i n H u r n i ( 1 9 8 4 ) a n d
Bosshar t ( 1 9 9 7 ) .
3 . M o n i t o r i n g t h e i m p a c t s o f so i l a n d w a t e r c o n s e r v a t i o n measures : t h e i m p a c t s
o f d i f f e r e n t so i l a n d w a t e r c o n s e r v a t i o n measures w e r e m o n i t o r e d on 6 m x 
3 0 m ( 1 8 0 m 2 ) p l o t s . T h e m a i n goal was t o se lec t t echno log ies t h a t p e r f o r m
best i n t h e agroeco log ica l zone u n d e r c o n s i d e r a t i o n . T h e i m p a c t o f t hese
measures o n r e d u c i n g so i l loss a n d r u n o f f , o n p r o d u c t i o n a n d b iomass , a n d
so i l d e p t h a n d f e r t i l i t y t o g e t h e r w i t h t h e i r cos t e f f ec t i veness was m o n i t o r e d
o n a c o n t i n u o u s basis. I n m o s t o f t h e s ta t i ons , l eve l a n d g raded b u n d , l eve l
a n d g raded Fanya Juu, a n d grass s t r i ps w e r e i ns ta l l ed a t a l l s ta t ions . A t
A n j e n i , s ince i t i s a h i g h ra i n fa l l area, o n l y g r a d e d s t r u c t u r e s and grass s t r i ps
w i t h a c o n t r o l p l o t w e r e i n s t a l l e d . W h e r e a s i n A f d e y u , w h i c h i s a l o w ra i n f a l l
area, o n l y leve l b u n d a n d leve l Fanya J u u a n d a l eve l d o u b l e d i t c h w e r e used .
D u r i n g t h a t p e r i o d , o n l y leve l so i l and s tone te r races w e r e i m p l e m e n t e d
al l ove r t h e c o u n t r y a n d t h e p r o j e c t was t r y i n g t o s u p p o r t t h e e f f o r t w i t h
sc i en t i f i ca l l y c h e c k e d designs a n d i m p a c t s f o r t h e d i f f e r e n t agroeco log ica l
zones.
4 . R e c o r d i n g c l i m a t e va r i ab i l i t y : E a c h s t a t i o n was e q u i p p e d w i t h a s m a l l c l i m a t e
s t a t i o n and s u p p l e m e n t a r y o b s e r v a t i o n p o i n t s . R a i n f a l l , t e m p e r a t u r e (air a n d
so i l ) , w i n d ( s t r e n g t h a n d d i r e c t i o n ) , r a d i a t i o n , h u m i d i t y , e v a p o - t r a n s p i r a t i o n ,
and o t h e r a d d i t i o n a l c l i m a t e var iab les have been c o n t i n u o u s l y m o n i t o r e d i n
each research u n i t .
5 . T h e da ta w e r e c o l l e c t e d u n d e r t w o c o n d i t i o n s ; t h e f i r s t was t h r o u g h t h e
s t a n d a r d p r o g r a m , w h e r e d e m o g r a p h i c da ta f o c u s i n g m a i n l y o n age, sex
a n d h e r d size o f t h e h o u s e h o l d w e r e c o l l e c t e d . T h e second was t h r o u g h
s u p p l e m e n t a r y p r o g r a m s w h e r e t h e s o c i o e c o n o m i c and c u l t u r a l b a c k g r o u n d
o f s o m e o f t h e s ta t i ons a n d t h e areas a r o u n d are addressed i n va r ious
s tud ies .
6 . M o n i t o r i n g l a n d use a n d l a n d cove r changes: spat ia l and t e m p o r a l l a n d
use a n d l a n d cove r changes a t c a t c h m e n t l eve l ( 1 : 5 0 0 0 scale) have been
m o n i t o r e d annua l l y f o r u n i m o d a l r a i n f a l l areas and t w i c e a year f o r b i m o d a l
r a i n f a l l areas.
T h e p r o j e c t was o p e r a t i o n a l f r o m 1 9 8 2 t o 1 9 9 6 , w i t h s o m e m i n o r
d i s c o n t i n u i t i e s i n 1 9 9 0 / 9 1 d u e t o soc ia l un res t . A f t e r 1 9 9 6 , t h e p r o j e c t was
f o r m a l l y c losed b u t t h e g o v e r n m e n t t o o k ove r a n d c o n t i n u e d t h e m o n i t o r i n g
process.
Other experiences (EARO, ILRI, AHI, etc)
I t i s d i f f i c u l t t o p r o v i d e a c o m p r e h e n s i v e r e v i e w o f t h e ac t i v i t i es o f severa l
agencies. H o w e v e r , a n a t t e m p t i s m a d e t o h i g h l i g h t s o m e o f t h e o n g o i n g a n d
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c o m p l e t e d ac t i v i t i es u n d e r t a k e n b y t h e m a j o r o rgan iza t i ons . T h e g r o u p t r i e d
t o i n t e g r a t e research a n d d e v e l o p m e n t w i t h i n a s m a l l e r w a t e r s h e d a n d t r i e d
t o m o n i t o r p rogress , b o t h b i o p h y s i c a l a n d s o c i o e c o n o m i c changes. T h e y set a 
p r o c e d u r e t o i d e n t i f y p r o b l e m s a n d p r i o r i t i e s t o g e t h e r w i t h c o m m u n i t i e s w i t h i n
t h e w a t e r s h e d . T h e i d e n t i f i e d p r o b l e m s are also c l u s t e r e d based o n s i m i l a r i t i e s
a n d d e v e l o p m e n t i n t e r v e n t i o n as w e l l as research areas i d e n t i f i e d f r o m each
c l u s t e r ( G i n c h i S i t e T e a m 2 0 0 4 ) . T h i s i s a n o n g o i n g process w h e r e t h e g r o u p
t r i e d to d e v e l o p a s y s t e m to use a w a t e r s h e d ( landscape) as a research u n i t
u n l i k e t h e p r e v i o u s p l o t - l e v e l research a p p r o a c h .
S o m e agencies use t h e ' e n t r y p o i n t ' c o n c e p t t o enhance p a r t i c i p a t i o n a n d
c o n f i d e n c e b u i l d i n g w i t h i n loca l c o m m u n i t i e s o n t e c h n o l o g i e s a n d approaches .
T h i s i s a k i n d o f s t e p - b y - s t e p a p p r o a c h w h e r e t h e research g r o u p t o g e t h e r w i t h
c o m m u n i t i e s t r i e d t o i d e n t i f y i m m e d i a t e needs a n d j o i n t l y t es t a n d a d o p t e n t r y
p o i n t t e c h n o l o g i e s a n d i n n o v a t i v e ideas i n response t o t h e i r i m m e d i a t e needs
a n d p r i o r i t i e s . T h i s a p p r o a c h r e s u l t e d i n t h e u p t a k e o f s y s t e m - c o m p a t i b l e
t e c h n o l o g i e s a i m e d a t b o o s t i n g a g r i c u l t u r a l p r o d u c t i v i t y i n t h e w a t e r s h e d s a n d
e n c o u r a g e d f a r m e r p a r t i c i p a t i o n i n so l v i ng m o r e c o m p l e x p r o b l e m s (Mazeng ia
e t a l . 2 0 0 5 ) . T h e w h o l e p rocess o f t e c h n o l o g y a d o p t i o n , a n d changes o n t h e
e c o s y s t e m a n d s o c i o e c o n o m i c c o n d i t i o n s are i nves t i ga ted - one o f t h e s t r eng ths
o f t h e a p p r o a c h . T h e lessons l ea rn t f r o m these app roaches h o p e f u l l y w i l l b e
t r a n s f e r r e d t o t h e e x t e n s i o n a n d d e v e l o p m e n t sec to r o f t h e g o v e r n m e n t a n d
o f f e r d e v e l o p m e n t p a r t n e r s (eg N G O s ) f o r w i d e r a p p l i c a t i o n .
A l t h o u g h t h e e f f o r t a p p l i e d b y t h e researchers t o u n d e r s t a n d t h e I W M
process r i g h t f r o m t h e p l a n n i n g process i s i m p o r t a n t , i t w o u l d have also b e e n
used t o f o c u s o n u n d e r s t a n d i n g t h e i n t e g r a t e d w a t e r s h e d d e v e l o p m e n t processes
w i t h i n t h e c o u n t r y b y d i f f e r e n t ac to rs . T h a t w o u l d have h e l p e d t o i d e n t i f y t h e
l i m i t a t i o n s a n d p o t e n t i a l s o f d i f f e r e n t app roaches t o b u i l d o n p o s i t i v e resu l t s
a n d up-sca le success fu l p rac t i ces .
C o n s t r a i n t s
Lack of experience in good practices
T h e c o u n t r y was e x p o s e d t o ser ious f a m i n e a n d h i g h p o p u l a t i o n p ressure w h i l e
t h e a t t e n t i o n a c c o r d e d t o l a n d d e g r a d a t i o n a n d t h e n a t i o n a l capac i t y t o address
t h e p r o b l e m w a s v e r y l ow . A p a r t f r o m s o m e t r a d i t i o n a l c o n s e r v a t i o n measures ,
t h e r e was l i t t l e o r n o e f f o r t i n a p p l y i n g p r o p e r so i l a n d w a t e r c o n s e r v a t i o n
measures i n t h e c o u n t r y . W h e n i t w a s rea l i zed t h a t o n e o f t h e m a j o r causes
o f t h e 1 9 7 4 f a m i n e was l a n d d e g r a d a t i o n , t h e g o v e r n m e n t i n i t i a t e d a mass ive
c a m p a i g n o n so i l a n d w a t e r c o n s e r v a t i o n t h r o u g h o u t t h e c o u n t r y . H o w e v e r , b o t h
t h e e x p e r t s a n d t h e c o m m u n i t y l a c k e d e x p e r i e n c e i n e f f e c t i v e m e t h o d s a n d
grea te r damage w a s m a d e o n t h e landscape b y a d o p t i n g c o n s e r v a t i o n measures
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t h a t w e r e n o t p r o p e r l y des i gned . T h e I W M c o n c e p t was i n t r o d u c e d l a t e l y a f t e r
rea l i z ing t h e fa i l u res o f t h e past t e c h n o c r a t i c a p p r o a c h . Even t o d a t e , one o f
t h e m a j o r c o n s t r a i n t s i s t h a t m u c h o f t h e focus b y d i f f e r e n t ac to rs ( d o n o r s ,
g o v e r n m e n t a n d N G O s ) i n r e l a t i o n t o a r res t i ng l a n d d e g r a d a t i o n t h r o u g h I W M
i s c o n c e n t r a t e d m a i n l y o n a l ready d e g r a d e d pa r t s o f t h e c o u n t r y . Because o f t h i s ,
t h e e x p e r i e n c e o f p l anne rs a n d c o m m u n i t i e s t o p r e v e n t excessive d e g r a d a t i o n
on b e t t e r o f f areas, c a l l e d ' h i g h p o t e n t i a l areas' i s s t i l l v e r y l ow .
The relative neglect of high potential areas on land
management
L a n d d e g r a d a t i o n i s n o t a p r o b l e m o n l y i n c h r o n i c a l l y f o o d i nsecu re d i s t r i c t s .
T h e r a t e o f so i l loss a n d r u n o f f i n h i g h p o t e n t i a l areas l i k e A n j e n i ( G o j a m ) i s
v e r y h i g h (F igu re 6 ) . T h e l o n g - t e r m annua l so i l loss ra te f r o m c u l t i v a t e d lands
in these areas r e a c h e d up t o 1 7 0 t ha - 1 ( Z e l e k e a n d H u r n i 2 0 0 1 ) , w h i c h i s one
o f t h e h ighes t rates i n t h e w o r l d a n d t h r e a t e n i n g t h e f u t u r e o f a g r i c u l t u r e a n d
l i v e l i h o o d s i n t hese areas. N e a r l y 5 0 % o f t h e r a i n f a l l i s los t as a r u n o f f a long w i t h
a h u g e s u s p e n d e d s e d i m e n t l o a d . A s m u c h o f t h e l a n d i n h i g h p o t e n t i a l zones,
i s c u l t i v a t e d w i t h o u t p r o p e r so i l a n d w a t e r m a n a g e m e n t p rac t i ces . These areas
w i l l soon b e c o m e d e g r a d e d a n d c o u l d v e r y r a p i d l y b e c o m e f o o d insecu re .
Figure 6. Average monthly precipitation (10 years), catchment runoff and 
suspended sediment yields in Anjeni watershed, Gojjam (Zeleke 2000). 
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F r o m an e c o n o m i c p e r s p e c t i v e a s t r o n g a r g u m e n t ca n also be m a d e f o r
i n v e s t i n g p u b l i c f u n d s i n these areas as t h e r e t u r n s f r o m i n v e s t m e n t are l i k e l y
t o b e h i g h w h i l e m a i n t a i n i n g t h e c a p a c i t y o f t h e m a j o r g ra in baskets f o r f o o d
s e c u r i t y i n t h e c o u n t r y . T h e n e e d f o r c o n s e r v a t i o n - a g r i c u l t u r e i s j u s t as r e l e va n t
i n these areas a s t h e y are i n t h e f o o d d e f i c i t w o r e d a s . S o m e o f t h e b e t t e r a n d
m o r e p r o d u c t i v e l ands i n w a t e r s h e d s m a y n e e d l o w e r leve ls o f e x t e r n a l d o n o r
s u p p o r t w h i l s t t h e i m p a c t a n d bene f i t s c o u l d b e h i g h . E f f o r t s s h o u l d b e d i r e c t e d
t o w a r d s areas w h e r e t i m e l y i n t e r v e n t i o n can a r res t t h e o n g o i n g d e g r a d a t i o n
b e f o r e i t b e c o m e s i r r eve rs i b l e , or, w h e r e l a n d use p rac t i ces are c lea r l y n o n -
sus ta inab le p r e v e n t i t f r o m o c c u r r i n g i n t h e f i r s t p lace . A t t e n t i o n h e r e c o u l d b e
p l a c e d o n s t ra teg ies t h a t are m o r e p r o t e c t i v e .
Lack of a more holistic and participatory extension approach
T h e a g r i c u l t u r a l e x t e n s i o n s y s t e m i n t h e c o u n t r y has b e e n h i g h l y b iased
t o w a r d s c r o p p r o d u c t i o n a n d emphas i s g i ven t o n a t u r a l resources i n genera l has
been v e r y l ow . E x c e p t i n areas assisted by p r o j e c t s , v e r y l i t t l e c o n s i d e r a t i o n has
b e e n g i v e n t o so i l a n d w a t e r m a n a g e m e n t a s p a r t o f t h e a g r i c u l t u r a l p r o d u c t i o n
s y s t e m . M o r e o v e r , t h e e x t e n s i o n s y s t e m has been c o n t i n u o u s l y m o d i f i e d o r
e n t i r e l y c h a n g e d w i t h v e r y l i t t l e c o n s i d e r a t i o n o r t o t a l neg lec t t o t h e lessons
f r o m t h e past . Toge the r w i t h t h i s , t h e i n s t i t u t i o n s respons ib le f o r a g r i c u l t u r a l
e x t e n s i o n have also b e e n f r e q u e n t l y r e s t r u c t u r e d l ead ing t o lack o f c o n t i n u i t y
i n l o n g - t e r m i m p a c t N R M ac t i v i t i e s a n d p r o j e c t s , a n d i n s t a b i l i t y i n t h e t r a i n e d
m a n p o w e r . M o r e o v e r , t h e e x t e n s i o n sys tems t h a t have b e e n p u s h e d s o far i n t h e
c o u n t r y are t o p - d o w n i n n a t u r e w h e r e t h e q u o t a s y s t e m p lays a m o r e s ign i f i can t
r o l e r a t h e r t h a n p a r t i c i p a t i o n a n d c o m m u n i t y o w n e r s h i p . T h e r e p o r t i n g s y s t e m
i t s e l f focuses o n w h a t was p l a n n e d a n d p r o p o r t i o n o f a c h i e v e m e n t s r a t h e r t h a n
o n i m p a c t a n d sus ta inab i l i t y .
Weak linkage between research and extension
I n a d d i t i o n t o t h e v e r y w e a k emphas i s g i ven t o I W M b y t h e research s y s t e m ,
t h e l i nkage b e t w e e n research a n d e x t e n s i o n has b e e n v e r y w e a k . T h e n a t i o n a l
a g r i c u l t u r a l research l i k e t h a t o f t h e e x t e n s i o n s y s t e m has b e e n v e r y m u c h
c r o p b iased . I t f o c u s e d m o r e o n p l o t - b a s e d research a n d f e w e x a m p l e s ex is ts
w h e r e w a t e r s h e d s w e r e t a k e n as a research u n i t . Because o f t h i s t h e r e was v e r y
l i t t l e resu l t s o r e x p e r i e n c e o n I W M t h a t c o u l d b e t r a n s f e r r e d f r o m t h e research
t o t h e e x t e n s i o n s y s t e m . T h e lessons f r o m t h e f e w success fu l p i l o t s have n o t
also b e e n syn thes i zed a n d c o m m u n i c a t e d t o p o l i c y m a k e r s t o f o r m p a r t o f t h e
a g r i c u l t u r a l d e v e l o p m e n t a n d r e c o v e r y s t ra tegy.
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Government policies and strategies
T h e l a n d t e n u r e s y s t e m has b e e n and i s s t i l l a m a j o r se tback in e n h a n c i n g p r o p e r
l a n d m a n a g e m e n t i n t h e c o u n t r y . S ince l a n d be longs t o t h e s ta te , t h e r e has
b e e n f r e q u e n t r e d i s t r i b u t i o n a n d lack a sense o f secure s y s t e m o f r i gh t s , w h i c h
de te r s l o n g - t e r m i n v e s t m e n t s i n t r e e p l a n t i n g , l and a n d w a t e r m a n a g e m e n t .
M o r e o v e r , t h e f r e q u e n t l a n d r e d i s t r i b u t i o n a n d lack o f a c lear l a n d use p o l i c y i n
t h e c o u n t r y , p u s h e d f a r m e r s t o c u l t i v a t e m a r g i n a l areas w i t h o u t any p r o t e c t i o n
measures . O n t o p o f t h i s , i m p l e m e n t a t i o n o f po l i c ies a n d s t ra teg ies des igned t o
p r o t e c t n a t u r a l resources a n d t h e ag roecosys tem have b e e n v e r y low. I n genera l ,
one w o u l d c o n c l u d e t h a t t h e l eve l o f a t t e n t i o n g i ven t o na tu ra l resources
c o m p a r e d t o t h e leve l o f o n g o i n g d e g r a d a t i o n i n t e r m s o f p o l i c y and st rategy, i s
v e r y l ow . T h i s c o u l d b e p a r t l y r e l a t e d t o lack o f k n o w l e d g e o n t h e ra te o f l a n d
d e g r a d a t i o n and i ts consequences i n t h e c o u n t r y a t d i f f e r e n t levels.
T h e w a y f o r w a r d
T h e r e v i e w has s h o w n t h a t d e s p i t e i ts s h o r t c o m i n g s , t h e r e are cons ide rab le l o n g -
t e r m e x p e r i e n c e s f r o m I W M i n E t h i o p i a . S o m e o f t h e w a t e r s h e d m a n a g e m e n t
p r o j e c t s a n d p r o g r a m s are e x e m p l a r y . H o w e v e r , c o m p a r e d t o t h e leve l o f
ag roecosys tem d e g r a d a t i o n i n t h e c o u n t r y , t h e area c o v e r e d b y s u c h w a t e r s h e d s
i s i ns ign i f i can t . M o r e o v e r , l ea rn i ng f r o m successfu l e x a m p l e s a n d scal ing up
o f t hese success fu l p i l o t s t o re l evan t areas i n t h e res t o f t h e c o u n t r y has b e e n
v e r y l i m i t e d . T h e success fu l e x a m p l e s have s h o w n t h e u n e x p l o i t e d p o t e n t i a l s
f r o m s t ra teg ic p u b l i c i n v e s t m e n t s i n I W M i n t e r m s o f i m p r o v e d f o o d secur i t y ,
i n c o m e d i v e r s i f i c a t i o n , e n v i r o n m e n t a l r e c o v e r y a n d sus ta inab le l i v e l i h o o d s o f
t h e p e o p l e i n t h e a f f e c t e d areas.
I n o r d e r t o l ea rn f r o m expe r i ences a n d w i d e l y e x p l o i t t h e f u l l bene f i t s f r o m
I W M , t h e f o l l o w i n g are r e c o m m e n d e d a s t h e w a y f o r w a r d :
a ) I n n o v a t i v e s t ra teg ies a n d m e c h a n i s m s f o r sha r ing expe r i ences , ma te r i a l s
a n d i n f o r m a t i o n r e l a t e d t o I W M a m o n g d i f f e r e n t s t akeho lde rs s h o u l d b e
des igned a n d i m p l e m e n t e d . Q u i t e o f t e n d i f f e r e n t ac to rs p r e f e r t o s ta r t f r o m
zero i ns tead o f b u i l d i n g o n success fu l e x p e r i e n c e s t h a t a l ready ex is t . T h i s has
b e e n a d a m a g i n g t r e n d i n t h e c o u n t r y a n d has t o be c o r r e c t e d . A c c o r d i n g l y ,
t h o s e success fu l expe r i ences i n d i f f e r e n t pa r t s o f t h e c o u n t r y , m a i n l y i n
M E R E T p r o j e c t s i tes, n e e d t o b e sca led u p t o t h e res t o f t h e c o u n t r y a n d i t
i s adv isab le t o b u i l d o n t h i s a n d o t h e r success fu l expe r iences .
b ) A d o p t t h e t h r e e m a j o r stages o f I W M a s a s t ra tegy, ie , p l a n n i n g , i m p l e m e n t a t i o n
a n d sus ta inab le m a n a g e m e n t , a n d c l ea r l y d e f i n e t h e ro les a n d respons ib i l i t i e s
o f t h e d i f f e r e n t ac to rs a t each stage i n t h e process. S ince t h e leve l o f l a n d
d e g r a d a t i o n i n t h e c o u n t r y i s b e y o n d t h e c a p a c i t y o f t h e s m a l l h o l d e r f a r m e r ,
g o v e r n m e n t a n d o t h e r n o n - s t a t e ac to rs s h o u l d p lay s ign i f i can t r o l e i n t h e
p l a n n i n g a n d i m p l e m e n t a t i o n stages. T h e sus ta inab le m a n a g e m e n t p a r t
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c o u l d b e de lega ted t o t h e s m a l l h o l d e r f a r m e r ( p r i va te lands) c o m m u n i t i e s
( c o m m u n i t y l ands ) , a l t h o u g h c o n t i n u e d s t ra teg ic i n v e s t m e n t a n d s u p p o r t b y
t h e g o v e r n m e n t i s c r u c i a l t o leverage p r i v a t e a n d c o m m u n i t y e f f o r t s .
c ) Research a n d e x t e n s i o n e f f o r t s s h o u l d a d o p t a ba lanced a n d h o l i s t i c
a p p r o a c h t o w a r d s I W M a n d l i n k s u c h i n t e r v e n t i o n s t o l i v e l i h o o d s t h r o u g h
conse rva t i on -based p r o d u c t i v e ac t i v i t i es , d i v e r s i f i c a t i o n i n t o h i gh - va l ue
p r o d u c t s a n d m a r k e t d e v e l o p m e n t .
d ) Landscape and c o m m u n i t y - b a s e d i n t e g r a t e d s t ra teg ies s h o u l d be t a k e n as
a m a j o r a p p r o a c h f o r conse rva t i on -based a g r i c u l t u r a l d e v e l o p m e n t i n a l l
pa r t s o f t h e c o u n t r y . L a c k o f s u f f i c i e n t a t t e n t i o n t o i m p r o v e d N R M i n t h e
so-ca l led ' h i gh p o t e n t i a l areas' i s c o n t r i b u t i n g to ser ious d e g r a d a t i o n a n d
d e c l i n i n g p r o d u c t i v i t y i n s u c h areas w h e r e c u r r e n t a n d f u t u r e f o o d s e c u r i t y
o f t h e c o u n t r y depends . M o r e o v e r , t h e c u r r e n t t r e n d o f g i v i ng h i g h emphas i s
t o c o m m u n a l areas i n w a t e r s h e d m a n a g e m e n t a s c o m p a r e d t o p r i v a t e lands
i s a n o t h e r f a u l t y a p p r o a c h t h a t w i l l se r ious ly u n d e r m i n e p r i v a t e i ncen t i ves
f o r conse rva t i on -based d e v e l o p m e n t .
e ) T h e c u r r e n t a t t e m p t b y t h e g o v e r n m e n t i n r e l a t i o n t o l a n d c e r t i f i c a t i o n ,
p r o v i s i o n o f l o n g - t e r m l a n d use r i gh t s a n d s e t t i n g l a n d use po l i c i es s h o u l d b e
s t r e n g t h e n e d w i t h a p p r o p r i a t e c a p a c i t y b u i l d i n g a t t h e c o m m u n i t y l eve l a n d
t h e p r o v i s i o n o f l o w - c o s t t e c h n i c a l o p t i o n s f o r i m p r o v e d l a n d , w a t e r , f o res t
a n d b i o d i v e r s i t y m a n a g e m e n t .
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Pover ty , m a l n u t r i t i o n , f o o d i n s e c u r i t y a n d d e g r a d a t i o n o f t h e n a t u r a l r esou rce
base are m a j o r p r o b l e m s a f f l i c t i n g m a n y c o u n t r i e s i n Eas te rn a n d C e n t r a l A f r i c a
( E C A ) . O v e r t h e last decade , t h e sub - reg ion has w i t n e s s e d inc reas ing i n c i d e n c e
o f p o v e r t y t h r o u g h i t s va r ious m a n i f e s t a t i o n s i n c l u d i n g a n increase i n t h e n u m b e r
o f h u n g r y a n d m a l n o u r i s h e d p e o p l e . T h e E C A sub - reg ion c o n s t i t u t e s s o m e 1 0
c o u n t r i e s w i t h a p o p u l a t i o n o f ove r 2 8 0 m i l l i o n p e o p l e , m o r e t h a n h a l f o f w h o m
l ive i n e x t r e m e pove r t y , m a k i n g t h e sub - reg i on one o f t h e h ighes t c o n c e n t r a t i o n s
o f p o o r p e o p l e i n t h e w o r l d . A b o u t 7 5 % o f t h e p o p u l a t i o n l ives i n r u r a l areas
t h a t a c c o u n t f o r ove r 8 0 % o f t h e t o t a l e x t r e m e poor . U n l e s s i n t e r v e n t i o n s are
des igned t o reverse t h e s i t u a t i o n , t h i s t r e n d i s p r o j e c t e d t o c o n t i n u e i n t o t h e
c o m i n g decades, m a k i n g i t i m p o s s i b l e even t o c o m e c loser t o ( m u c h less t o
m e e t ) t h e M i l l e n n i u m D e v e l o p m e n t G o a l s ( M D G s ) o f ha l v i ng t h e n u m b e r o f
p e o p l e i n abso lu te p o v e r t y a n d h u n g e r b e t w e e n 1 9 9 0 and 2 0 1 5 .
T h e i n c i d e n c e a n d seve r i t y o f d e p r i v a t i o n i s h ighes t i n t h e less- favored
s e m i - a r i d a n d m a r g i n a l areas t h a t s u f f e r f r o m p o o r i n f r a s t r u c t u r e , geograph ica l
i so l a t i on , p o o r m a r k e t access, a n d v u l n e r a b i l i t y t o c l i m a t i c v a r i a b i l i t y a n d
d r o u g h t . H i g h leve ls o f so i l e ros ion , n u t r i e n t d e p l e t i o n a n d d e g r a d a t i o n o f
ag roecosys tems c o n t r i b u t e t o l o w p r o d u c t i v i t y a n d d e c l i n i n g l i v e l i h o o d res i l i ence
i n m a n y areas. T h e m a g n i t u d e o f so i l f e r t i l i t y d e p l e t i o n o n arable lands i s one o f
t h e h ighes t i n t h e w o r l d and b y fa r exceeds t h e ra tes o f n u t r i e n t r e p l e n i s h m e n t
t h r o u g h a p p l i c a t i o n o f o rgan ic a n d c o m m e r c i a l f e r t i l i z e r s . D e s p i t e t h e p o t e n t i a l
f o r e x p a n d i n g i r r i g a t i o n , a g r i c u l t u r e r e m a i n s p r e d o m i n a n t l y r a i n f e d , m a k i n g
l i v e l i h o o d s la rge ly d e p e n d e n t o n t h e vagaries o f c l i m a t i c va r iab i l i t y . Less t h a n
3 % o f t h e c u l t i v a t e d area i s i r r i g a t e d c o m p a r e d w i t h a b o u t 3 8 % i n S o u t h As ia ,
a n d m u c h o f t h i s i s i n t w o c o u n t r i e s ( S u d a n a n d Madagasca r ) . E x c e p t i n these
t w o c o u n t r i e s w i t h a r e l a t i ve l y w e l l - d e v e l o p e d i r r i g a t i o n i n f r a s t r u c t u r e , less
t h a n 1 0 % o f t h e i r r i g a t i o n p o t e n t i a l has y e t t o b e d e v e l o p e d .
D e s p i t e i ts d o m i n a n t r o l e i n t h e e c o n o m y , a g r i c u l t u r a l p r o d u c t i v i t y has
h o w e v e r b e e n e i t h e r d e c l i n i n g o r s tagna t ing b e h i n d p o p u l a t i o n g r o w t h i n several
c o u n t r i e s . E f f o r t s t o rev i t a l i ze a g r i c u l t u r e t h r o u g h i n v e s t m e n t s i n i m p r o v e d
so i l a n d w a t e r m a n a g e m e n t have p r o d u c e d m i x e d resu l ts . W h i l e i n i t i a l e f f o r t s
i n s p i r e d b y t h e c o l o n i a l t o p - d o w n p l a n n i n g a n d t e c h n o c r a t i c approaches have
large ly f a i l e d t o s t i m u l a t e p r i v a t e c o n s e r v a t i o n i n v e s t m e n t s , n e w approaches
1.
2.
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t h a t are based o n p a r t i c i p a t o r y p l a n n i n g a n d i m p l e m e n t a t i o n a n d t h a t i n t e r l i n k
conse rva t i on w i t h l i v e l i h o o d ob jec t i ves o f t h e c o m m u n i t i e s have s h o w n
p r o m i s i n g resu l ts i n a n u m b e r o f c o u n t r i e s . A d d r e s s i n g t h e m u l t i p l e cons t ra i n t s
requ i res i n t e g r a t e d t e c h n i c a l a n d i n s t i t u t i o n a l i n n o v a t i o n s a n d b u i l d i n g o f loca l
capac i t y t o p r o v i d e s m a l l h o l d e r f a r m e r s w i t h d e m a n d - d r i v e n a n d sc ien t i f i ca l l y
t es ted and k n o w l e d g e - b a s e d o p t i o n s t o i m p r o v e p r o d u c t i v i t y and enhance
n a t u r a l resource m a n a g e m e n t ( N R M ) .
I n t e r m s o f d e v e l o p m e n t o f s u c h i n t e g r a t e d t e c h n i c a l i n t e r v e n t i o n s t o
i m p r o v e r u r a l l i v e l i h o o d s a n d n a t u r a l resources i n d r o u g h t - p r o n e areas, S o u t h
As ia (espec ia l ly I n d i a ) has amassed ex tens i ve e x p e r i e n c e a n d lessons t h a t
w o u l d b e bene f i c i a l t o t h e E C A c o u n t r i e s . E n a b l i n g po l i c ies a n d s t ra teg ic p u b l i c
i n v e s t m e n t s f o r i n t e g r a t e d w a t e r s h e d m a n a g e m e n t ( I W M ) have c o n t r i b u t e d
t o w a r d s d i v e r s i f i c a t i o n o f p r o d u c t i o n i n t o h i gh -va lue p r o d u c t s , reversa l o f
resou rce d e g r a d a t i o n , g r o w t h i n t h e i n c o m e s o f t h e poor , a n d have e n h a n c e d
t h e a b i l i t y t o m i t i g a t e t h e e f f e c t o f d r o u g h t . A l o n g w i t h i n n o v a t i v e i n s t i t u t i o n a l
a r r a n g e m e n t s and loca l capac i t y b u i l d i n g , these landscape a n d c o m m u n i t y - b a s e d
t e c h n i c a l and i n s t i t u t i o n a l i n n o v a t i o n s have s t i m u l a t e d c o m m u n i t y w a t e r s h e d
i n v e s t m e n t s f o r so i l a n d w a t e r c o n s e r v a t i o n , r e h a b i l i t a t i o n o f d e g r a d e d lands
and p r i v a t e i n v e s t m e n t s i n w a t e r ha rves t i ng f o r s u p p l e m e n t a l i r r i g a t i o n . W h e n
c o u p l e d w i t h o t h e r i n f r a s t r u c t u r e d e v e l o p m e n t i n i t i a t i ves (eg, r u r a l roads and
e l e c t r i c i t y ) a n d i n n o v a t i o n s f o r c rea t i ng m a r k e t l inkages, such n a t u r a l resource
i n v e s t m e n t s have acce le ra ted d i v e r s i f i c a t i o n o f p r o d u c t i o n i n t o m a r k e t - l e d
h igh -va lue p r o d u c t s , t h e r e b y a l l o w i n g s m a l l h o l d e r p r o d u c e r s b e n e f i t f r o m
e m e r g i n g m a r k e t o p p o r t u n i t i e s t h r o u g h b e t t e r i n t e g r a t i o n o f p r o d u c t i o n i n t o
t h e m a r k e t e c o n o m y .
H o w e v e r , t h e expe r i ences i n As ia have s h o w n t h a t w a t e r s h e d s are i n d e e d
c o m p l e x b i o p h y s i c a l a n d s o c i o e c o n o m i c u n i t s t h a t r e q u i r e i n n o v a t i v e p o l i c y
o p t i o n s a n d i n s t i t u t i o n a l a r r a n g e m e n t s t o s t i m u l a t e and sus ta in loca l co l l e c t i v e
a c t i o n . T h e la te ra l f l o w s a n d i n t e r d e p e n d e n c e o f n a t u r a l resources i n a w a t e r s h e d
c o n t e x t r e q u i r e c o m m u n i t y a c t i o n t o i n t e rna l i ze e x t e r n a l i t i e s a n d c rea te
i n c e n t i v e s f o r i n d i v i d u a l s t o p a r t i c i p a t e i n s u c h g r o u p a c t i o n . A s w a t e r s h e d s are
also i n h a b i t e d b y d ive rse g roups w i t h d i v e r g i n g r i g h t s f o r access, u t i l i z a t i o n a n d
c o n t r o l o f resources , such g r o u p a c t i o n h o w e v e r r equ i res i n n o v a t i v e approaches
a n d s t ra teg ies t h a t enhance b o t h e f f i c iency , e q u i t y a n d s u s t a i n a b i l i t y W h e n
p r o p e r t y r i gh ts f o r co l l e c t i ve i n v e s t m e n t s such as g r o u n d w a t e r recha rg ing o r
c o m m u n i t y fo res ts are c lea r l y d e f i n e d , s m a l l h o l d e r f a r m e r s i n d r o u g h t - p r o n e
areas can b e n e f i t f r o m inc reased ava i l ab i l i t y o f d r i n k i n g a n d i r r i g a t i o n w a t e r ,
i m p r o v e d ava i l ab i l i t y o f f o d d e r f o r l i ves tock , r e d u c e d so i l e ros ion , e n h a n c e d
sus ta inab i l i t y a n d i m p r o v e d e n v i r o n m e n t a l qua l i t y . O n t h e o t h e r h a n d ,
expe r i ences i n S o u t h As ia have s h o w n t h a t g o v e r n m e n t s a n d o t h e r s t akeho lde rs
have a u n i q u e r o l e t o p lay i n k i c k - s t a r t i n g t h e process t h r o u g h s t ra teg ic n a t u r a l
resource i n v e s t m e n t s t h a t enhance loca l capac i t y f o r co l l e c t i ve a c t i o n a n d
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genera te loca l p u b l i c goods. O n c e s t i m u l a t e d t h r o u g h s t ra teg ic p u b l i c a n d
o t h e r i n i t i a t i ves , such co l l ec t i ve i n v e s t m e n t s serve as b u i l d i n g b l ocks f o r p r i v a t e
p r o d u c t i v i t y - e n h a n c i n g i n v e s t m e n t s as t h e y enhance t h e p r o f i t a b i l i t y o f d i v i s i b l e
i n p u t s (such as f e r t i l i z e r a n d i m p r o v e d seeds) and encourage f a r m e r a d o p t i o n
o f i nnova t i ons f o r conserva t ion -based ag r i cu l t u re . T h e lessons a n d expe r i ences
f r o m As ia also s h o w t h a t i n t eg ra t i ng i n t e r v e n t i o n s a long b i o p h y s i c a l , a g r i c u l t u r a l
a n d s o c i o e c o n o m i c d i m e n s i o n s i n t h e c o n t e x t o f m u l t i p l e sources o f l i v e l i h o o d s
a n d N R M p r o b l e m s i n wa te r sheds w o u l d r e q u i r e a f l ex i b l e l ea rn ing a l l iance
o f i n s t i t u t i o n s and c ross -d isc ip l i na ry t eams w i t h c o m p l e m e n t a r y sk i l l s a n d
c o m p e t e n c i e s .
I n r e t r o s p e c t , several papers p r e s e n t e d i n t h e w o r k s h o p and t h e
chap te rs i n t h i s book have s h o w n t h a t techno log ica l l y , coun t r i es i n S S A have
a t t e m p t e d a l m o s t s im i l a r i n t e r v e n t i o n s f o r so i l and w a t e r conse rva t i on as
those i m p l e m e n t e d i n S o u t h As ia . W h a t has been d i f f e r e n t i s (a) lack o f an
i n t e g r a t e d and p a r t i c i p a t o r y a p p r o a c h t h a t bu i l ds o n peop le ' s l i ve l i hoods a n d
makes conse rva t i on bene f i c ia l t o t h e poo r ; (b) lack o f a s t rong c o m m i t m e n t
f r o m g o v e r n m e n t s and var ious s takeho lde rs i n t e r m s o f s t ra teg ic i n v e s t m e n t s
f o r e m p o w e r i n g resource users and c o m m u n i t i e s t o u n d e r t a k e resou rce -
conse rva t i on o r enhance p r i va te and co l l ec t i ve i nves tmen t s ; and (c) lack o f
enab l i ng p o l i c y and i n s t i t u t i o n a l f r a m e w o r k s i n t e r m s o f c lear ly d e f i n e d
resource r i gh ts and po l i c ies t h a t p r o v i d e p r o p e r i ncen t i ves a n d encourage
e q u i t a b l e shar ing o f costs and benef i t s o f resource d e v e l o p m e n t . Re f l ec t i ng
o n these d i f f e rences i n each o f t h e E C A c o u n t r i e s and b u i l d i n g o n success fu l
expe r i ences w i l l be a good e n t r y p o i n t f o r f o r m u l a t i n g s t ra teg ic d e v e l o p m e n t
p a t h w a y s f o r i n t e g r a t e d m a n a g e m e n t o f w a t e r s h e d s i n t h e sub - reg ion . E q u a l l y
i m p o r t a n t , m a n y years o f e x p e r i e n c e i n N R M and conserva t ion i n t h e reg ion
m a y also c o n t r i b u t e t o f u r t h e r d e v e l o p m e n t a n d r e f i n e m e n t o f s t rategies b e i n g
p u r s u e d i n S o u t h As ia .
T h e r e f o r e , c o l l a b o r a t i o n and p a r t n e r s h i p b e t w e e n E C A (or S S A a t
large) and S o u t h As ia i n t h e area o f i n t e g r a t e d m a n a g e m e n t o f wa te rsheds '
f o r susta inab le ag r i cu l t u ra l d e v e l o p m e n t i s a s t ra teg ic necessi ty t h a t w o u l d
genera te h i g h payo f f s f o r b o t h par t ies . A s m a n y c o u n t r i e s o f E C A l ibe ra l i ze
t h e i r e c o n o m i e s and a d o p t m a r k e t - l e d po l i c ies f o r ag r i cu l t u ra l d e v e l o p m e n t ,
i t i s necessary to also a d o p t an i m p o r t a n t s t ra tegy f o r rev i ta l i z ing a g r i c u l t u r e
a n d r e h a b i l i t a t i n g st ressed agroecosys tems i n t h e sub - reg ion . T h i s m u s t
i n c l u d e i n t e g r a t e d and landscape based approaches t h a t s t i m u l a t e sus ta inab le
i n t e n s i f i c a t i o n o f s m a l l h o l d e r a g r i c u l t u r e a n d d i ve r s i f i ca t i on o f p r o d u c t i o n i n t o
t r adab le p r o d u c t s .
T h e w o r k s h o p r e f l e c t e d o n these expe r i ences t h r o u g h p lena ry p resen ta t i ons
a n d g r o u p d iscussions, a n d p r o v i d e d d i r e c t i o n s f o r f u t u r e research i n t h r e e
p r i o r i t y areas.
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F u t u r e d i rec t ions a n d pr io r i t i es
F o l l o w i n g t h e p l e n a r y p resen ta t i ons i n t w o sessions, w o r k s h o p p a r t i c i p a n t s
f o r m e d t h r e e g roups t o d iscuss a n d de f i ne b r o a d e r research a n d d e v e l o p m e n t
p r i o r i t i e s f o r I W M i n d r o u g h t - p r o n e reg ions o f Eas te rn a n d C e n t r a l A f r i c a
( E C A ) . Each g r o u p f o c u s e d o n one o f t h e f o l l o w i n g t h e m e s :
• Techno log ica l needs a n d a d a p t a t i o n s t ra teg ies
• M a r k e t s a n d p o l i c y issues
• F a r m e r p a r t i c i p a t i o n , o u t r e a c h a n d capac i t y b u i l d i n g
M o r e pa r t i cu la r l y , g roups w e r e asked t o
1 . d e l i b e r a t e o n t h e r e g i o n - w i d e issues i n E C A a r o u n d each o f t h e t h e m e s
a n d i d e n t i f y t h e k e y i n t e r v e n t i o n p r i o r i t i e s f o r i n v e s t m e n t i n d e v e l o p m e n t
research a n d capac i t y b u i l d i n g t o harness t h e p o t e n t i a l o f I W M ;
2 . i d e n t i f y t h e cha l lenges a n d o p p o r t u n i t i e s t h a t ex i s t i n t h e r eg i on t o m a k e t h e
w a t e r s h e d a p p r o a c h a n e f f e c t i v e i n s t r u m e n t f o r l i v e l i h o o d p r o t e c t i o n and
sus ta inab le e c o s y s t e m h e a l t h ;
3 . d iscuss a n d i d e n t i f y t h e goals (h igher l eve l socia l ob jec t i ves ) a n d p u r p o s e
s t a t e m e n t s ( h o w users w i l l b e e n a b l e d t o i m p l e m e n t i nnova t i ons ) f o r t h e
p r o p o s e d i n t e r v e n t i o n ;
4 . b r a i n s t o r m a n d i d e n t i f y t h e k e y a t t a i nab le ob jec t i ves f o r p r o p o s e d
i n t e r v e n t i o n s ;
5 . r e f l ec t o n t h e ob jec t i ves a n d i d e n t i f y t h e m a j o r de l i ve rab les ( o u t p u t s ) f o r
each o f t h e ob jec t i ves ;
6 . i d e n t i f y t h e k e y ac t i v i t i es f o r each o f t h e p r o p o s e d o u t p u t s t h a t w i l l m o v e
t h e i n t e r v e n t i o n s t o w a r d s a t t a i n i n g t h e s t a t e d ob jec t i ves .
Resu l ts f r o m b r e a k o u t sessions as p r e s e n t e d a n d m o d i f i e d t h r o u g h p l e n a r y
d iscuss ions are d e s c r i b e d be low .
Theme I: Technological needs and adaptation strategies
Focal areas and issues identified 
• L a n d d e g r a d a t i o n
• L o w so i l f e r t i l i t y
• D r o u g h t
• Pests a n d diseases
• L o w p r o d u c t i v i t y o f l and a n d w a t e r
• Poor c r o p m a n a g e m e n t p rac t i ces
• Poor so i l a n d w a t e r m a n a g e m e n t p rac t i ces
• L i m i t e d use o f i m p r o v e d t echno log ies a n d y i e l d - e n h a n c i n g i n p u t s .
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Key interventions 
• S e l e c t i o n , a d a p t a t i o n a n d i n t r o d u c t i o n o f a p p r o p r i a t e so i l a n d w a t e r
m a n a g e m e n t t e c h n i q u e s
• P i l o t s f o r i d e n t i f y i n g best p rac t i ces and s t ra teg ies f o r i n t e g r a t e d c o m m u n i t y
m a n a g e m e n t o f c a t c h m e n t s and wa te rsheds
• S e l e c t i o n , a d a p t a t i o n a n d i n t r o d u c t i o n o f h i g h y i e l d i n g and m a r k e t a b l e
var ie t ies t h a t are d r o u g h t t o l e r a n t , and are res is tant t o t h e m o s t t h r e a t e n i n g
pests a n d diseases.
Challenges
• A s s u r i n g adequa te bene f i t s o f i m p r o v e d techno log ies to f a r m e r s
• L i m i t e d c o m m e r c i a l i z a t i o n o f smal l -sca le f a r m i n g
• B u i l d i n g capac i t ies o f f a r m e r s and c o m m u n i t i e s to use p r o p o s e d techno log ies
a n d t o e f f e c t i v e l y manage t h e i r na tu ra l resources
• A s s u r i n g t h e ava i lab i l i t y o f s u p p o r t services r e q u i r e d by f a r m e r s a d o p t i n g
i m p r o v e d techno log ies .
Opportunities
• A v a i l a b i l i t y o f l and , wa te r , so i l and b i od i ve r s i t y resources f o r sus ta inab le
i n t e n s i f i c a t i o n
• Inc reas ing p o p u l a t i o n dens i t y t h a t ensures ava i lab i l i t y o f labor and d e m a n d
f o r ag r i cu l t u ra l p r o d u c t s
• Pos i t i ve a t t i t u d e o f smal l -sca le f a r m e r s t o w a r d s N R M as l ong as bene f i t s are
assured
• C l i m a t i c d i v e r s i t y t h a t favors a va r i e t y o f ag r i cu l t u ra l en te rp r i ses
• G l o b a l i z a t i o n t h a t fac i l i ta tes m a r k e t l inkages and access to i n f o r m a t i o n
• Re levant techno log ies and exper iences f r o m Asia and A f r i c a .
Goal
I m p r o v e d r u r a l l i ve l i hoods i n E C A t h r o u g h t e c h n o l o g y genera t i on , a d o p t i o n
and susta inab le use o f N R M .
Objective
• Increase p r o d u c t i v i t y and r e d u c e l a n d deg rada t i on t h r o u g h t e c h n o l o g y
d e v e l o p m e n t and exchange o f expe r iences and k n o w l e d g e
• I d e n t i f y and adap t best p rac t i ces and t echno log i ca l needs f o r I W M .
Outputs
• E f f e c t i v e techno log ies f o r I W M i n d i f f e r e n t agroeco log ica l zones i n E C A
i d e n t i f i e d and p r o m o t e d
• T h e p r o d u c t i v i t y o f s m a l l h o l d e r resource-based en te rp r i ses ( c rop , t r e e and
l i ves tock ) e n h a n c e d t h r o u g h a p p l i c a t i o n o f i n t e g r a t e d genet i c a n d N R M
strategies
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• S t ra teg ic pa r t ne rsh ips f o r e f f e c t i v e t e c h n o l o g y exchange w i t h i n and o u t s i d e
E C A es tab l i shed
• J o i n t p l a n n i n g , i m p l e m e n t a t i o n a n d e v a l u a t i o n sys tems b e t w e e n research a n d
d e v e l o p m e n t p a r t n e r s es tab l i shed
• F u n c t i o n a l l inkages a long t h e p r o d u c t m a r k e t c h a i n t h a t enhance sus ta inab le
m a n a g e m e n t o f l a n d and w a t e r resources es tab l i shed
• C o m m o n I W M gu ide l i nes and t e c h n i c a l p r i n c i p l e s p r e p a r e d a n d p r o m o t e d .
Theme II: Markets and policy issues
Focal areas and issues identified 
• I n s u f f i c i e n t u n d e r s t a n d i n g o f t h e l i n k s b e t w e e n i m p r o v e d N R M a n d
c o m m e r c i a l i z a t i o n o f s m a l l h o l d e r a g r i c u l t u r e
• L o w p r o f i t a b i l i t y o f n a t u r a l resource i n v e s t m e n t s
• H i g h t r a n s a c t i o n costs
• L o w m a r k e t a b l e su rp l us o f a g r i c u l t u r a l a n d o t h e r n a t u r a l resource based
c o m m o d i t i e s
• Poor access to m a r k e t s and m a r k e t i n f o r m a t i o n
• I n a p p r o p r i a t e t e n u r e a r r a n g e m e n t s f o r l a n d , w a t e r and t r e e resources
• L a c k o f i ncen t i ves t o inves t i n c r o p m a n a g e m e n t , w a t e r a n d soi l conse rva t i on
• L a c k o f c o l l e c t i v e a c t i o n a n d c o o r d i n a t i o n o f e f f o r t s by smal l -sca le p r o d u c e r s
and resou rce users
• W e a k , d y s f u n c t i o n a l o r n o n - e x i s t e n t i n s t i t u t i o n s ( n o r m s , ru les and r e g u l a t o r y
sys tems) a n d o rgan iza t ions f o r serv ice d e l i v e r y f o r I W M a t d i f f e r e n t levels
• I n s u f f i c i e n t p u b l i c i n v e s t m e n t i n d e v e l o p i n g loca l p u b l i c goods f o r I W N .
Key interventions 
• P r o m o t e I W M t o enhance p r o f i t a b i l i t y o f s m a l l h o l d e r en te rp r i ses , r e d u c e
p r o d u c t i o n r isks a n d acce le ra te c o m m e r c i a l i z a t i o n o f s m a l l h o l d e r a g r i c u l t u r e
• P r o m o t e a p p r o p r i a t e t e n u r e a r rangemen ts a n d po l i c ies t o enhance s m a l l h o l d e r
i n v e s t m e n t s f o r I W M (h igh y i e l d i n g var ie t ies , c r o p m a n a g e m e n t and soi l a n d
w a t e r conse rva t i on )
• P r o m o t e p u b l i c i n v e s t m e n t s i n e n h a n c i n g e c o s y s t e m serv ices a n d d e v e l o p i n g
p u b l i c goods f o r I W M
• S t r e n g t h e n capac i t y o f f a r m e r o rgan iza t ions t o i m p l e m e n t I W M in te r -
v e n t i o n s .
Opportunities
• I nc reas ing accep tance o f m a r k e t - l e d d e v e l o p m e n t po l i ces
• M a r k e t l i be ra l i za t i on a n d p r i v a t i z a t i o n o f t h e a g r i c u l t u r a l sec to r
• I nc reas ing i n t e r e s t o f large-scale inves to rs i n A f r i c a n a g r i c u l t u r e t o ope ra te i n
soc ia l l y a n d e n v i r o n m e n t a l l y respons ib le w a y s
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• Pos i t ive a t t i t u d e of f a r m e r s f o r inc reas ing i n v e s t m e n t s as l o n g as bene f i t s are
assured and a p p r o p r i a t e m e c h a n i s m s ex is ts f o r d e l i v e r y o f essent ia l serv ices.
Objectives
• Fac i l i t a te t h e e s t a b l i s h m e n t o f a c o a l i t i o n o f pa r tne rs f r o m t h e p u b l i c / p r i v a t e
sec to r and f a r m e r g roups p r o v i d i n g enab l ing c o n d i t i o n s f o r I W M a n d m a r k e t
o p p o r t u n i t i e s f o r ag r i cu l t u ra l and na tu ra l resource based p r o d u c t s
• U n d e r t a k e p r o b l e m - s o l v i n g research o n h o w I W M can s u p p o r t m a r k e t - l e d
d e v e l o p m e n t a n d p r o v i d e adv ice d i r e c t l y address ing m a r k e t , p o l i c y a n d
i n s t i t u t i o n a l cons t ra in t s ar is ing f r o m t h e process o f i m p l e m e n t i n g I W M
• D e v e l o p dec i s i on s u p p o r t t oo l s and m e t h o d s f o r eva lua t ing t h e i m p a c t o f
I W M pa r t ne r sh ips and ac t i v i t i es o n l i ve l i hoods and t h e e n v i r o n m e n t , a n d
d r a w lessons f o r scal ing up successfu l p i l o t s .
Outputs
• I n n o v a t i v e i n s t i t u t i o n a l a r rangemen ts and organ izat ions f o r e n h a n c i n g soc ia l
cap i ta l a n d co l l ec t i ve a c t i o n f o r I W M es tab l i shed and p r o m o t e d
• M a r k e t i n g coopera t i ves o rgan ized a n d n e t w o r k i n g m e c h a n i s m s b e t w e e n
m a j o r e c o n o m i c agents i n v o l v e d i n p r o d u c t i o n , m a r k e t i n g and N R M c r e a t e d
t o i m p r o v e sus ta inab i l i t y and p e r f o r m a n c e o f ag r i cu l t u ra l m a r k e t s
• I m p r o v e d k n o w l e d g e on m a r k e t , p o l i c y and i n s t i t u t i o n a l f ac to rs t h a t f o s t e r
t h e f u l l e x p l o i t a t i o n o f I W M po ten t i a l s
• E x p e r i e n c e and p u b l i c k n o w l e d g e a b o u t m e c h a n i s m s and e f fec t s o f s u c h
i n s t i t u t i o n a l i nnova t i ons , w h i c h p rov ides use fu l ins ights and e n t r y p o i n t s f o r
f u r t h e r i n t e r v e n t i o n and b e t t e r i n s t i t u t i o n a l des ign.
Theme III: Farmer participation, outreach and capacity building
Focal areas and issues identified 
• L a c k o f f a r m e r p a r t i c i p a t i o n i n des ign ing and i m p l e m e n t i n g I W M p r o g r a m s
• I n s u f f i c i e n t u n d e r s t a n d i n g o f h o w pover ty , f o o d secu r i t y and p o o r h e a l t h o f
r u r a l f am i l i es a f f ec t i ncen t i ves f o r I W M
• L a c k o f k n o w l e d g e and awareness a m o n g s takeho lde rs o n I W M
• Lack o f c o o r d i n a t i o n a m o n g k e y p layers
• I n a d e q u a t e g o v e r n m e n t s u p p o r t f o r I W M
• W e a k i n s t i t u t i o n a l capac i t y to i m p l e m e n t po l i c ies and c rea te enab l i ng
s o c i o e c o n o m i c and m a r k e t c o n d i t i o n s f o r I W M
• I n s u f f i c i e n t resources f o r a d o p t i n g I W M a t c o u n t r y leve l
• D e l a y e d bene f i t s f r o m i n t e r v e n t i o n s t h a t r e d u c e f a r m e r i ncen t i ves .
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Key interventions 
• E n h a n c i n g a b i l i t y o f k e y s takeho lde rs a n d o rgan iza t ions t o s u p p o r t c o m m u n i -
t ies i n t h e process o f I W M
• S t r e n g t h e n i n g c o m m u n i t y capac i t y a n d p a r t i c i p a t i o n i n des ign ing , d e v e l o p i n g
and manag ing w a t e r s h e d i n t e r v e n t i o n s
• Es tab l i sh ing reg iona l l eve l advocates t o m o b i l i z e s u p p o r t f o r I W M i n E C A .
Goal
I m p r o v e d l i v e l i h o o d s o f r u r a l p e o p l e i n E C A t h r o u g h sus ta inab le use o f n a t u r a l
resources b y a d o p t i n g i n t e g r a t e d approaches a n d p r i n c i p l e s f o r sus ta inab le
m a n a g e m e n t o f w a t e r s h e d s .
Objectives
• C r e a t e awareness a n d sens i t ize g o v e r n m e n t s a n d o t h e r s takeho lde rs on
t h e r o l e o f I W M f o r d i v e r s i f y i n g i n c o m e sources a n d e n h a n c i n g sus ta inab le
i n t e n s i f i c a t i o n o f p r o d u c t i o n
• E n h a n c e t h e a b i l i t y o f k e y s takeho lde rs t o s u p p o r t c o m m u n i t i e s i n des ign ing
a n d i m p l e m e n t i n g I W M i n t e r v e n t i o n s
• D e v e l o p s t ra teg ies a n d p r i n c i p l e s f o r s t r e n g t h e n i n g c o m m u n i t y capac i t y and
loca l i n s t i t u t i o n s t o manage w a t e r s h e d s
• P r o v i d e reg iona l l eve l advocacy a n d s u p p o r t f o r m a i n s t r e a m i n g I W M i n
E C A .
Outputs
• T h e p r i o r i t y needs a n d capac i t y o f na t i ona l a n d reg i on leve l advocates t o
m o b i l i z e s u p p o r t f o r I W M i n E C A i d e n t i f i e d and s t r e n g t h e n e d
• T h e a b i l i t y a n d c a p a b i l i t y o f k e y n a t i o n a l a n d loca l s t akeho lde rs t h a t s u p p o r t
c o m m u n i t i e s i n I W M e n h a n c e d
• Bes t p rac t i ces a n d app roaches f o r e n h a n c i n g t h e capac i t y o f f a r m e r g roups
a n d c o m m u n i t i e s f o r c o l l e c t i v e w a t e r s h e d m a n a g e m e n t d e v e l o p e d a n d
s t r e n g t h e n e d t h r o u g h p r o p e r t r a i n i n g a n d s t ra teg ic p u b l i c i n v e s t m e n t s .
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12 :00 A n e x a m p l e o f w a t e r s h e d G e t e Z e l e k e ( N R M A d v i s o r t o W F P
m a n a g e m e n t expe r i ences i n D e v e l o p m e n t U n i t , E t h i o p i a )
E C A : Lessons f r o m E t h i o p i a
12 :30 D i s c u s s i o n and T O R f o r B e k e l e S h i f e r a w
g r o u p w o r k :
• Techno log i ca l needs a n d
a d a p t a t i o n s t ra teg ies
• M a r k e t s , p o l i c y and
i n s t i t u t i o n a l issues
• O u t r e a c h and capac i t y
b u i l d i n g issues
1 3 : 0 0 L u n c h
Session 3: Planning for the future: breakout sessions
14 :00 B r e a k o u t sessions t o G r o u p cha i rs a n d r a p p o r t e u r s
d e f i n e ob jec t i ves , o u t p u t s
and ac t i v i t i es f o r p r i o r i t y
i n t e r v e n t i o n issues u n d e r t h e
p r o p o s e d t h e m e s
15 :30 C o f f e e / T e a b reak
16 :00 B r e a k o u t sessions c o n t i n u e d
17 :00 Bus leaves f o r h o t e l
7 December 2004
Session 4: Review of progress of group discussions
Chairperson: Paulos D u b a l e Rapporteur: Sarah Kayanga
0 8 : 3 0 G r o u p r e p o r t s / d i s c u s s i o n G r o u p r a p p o r t e u r s
Session 5: Planning for the future continued
0 9 : 0 0 B r e a k o u t sessions c o n t i n u e d G r o u p cha i rs and r a p p o r t e u r s
10 :30 C o f f e e / T e a b reak
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10:45 B r e a k o u t sessions c o n t i n u e d G r o u p cha i rs and r a p p o r t e u r s
13 :00 L u n c h
Session 6: Directions for future research
Chairperson: SP W a n i Rapporteur: Beke le S h i f e r a w
14 :00 P resen ta t i on and d iscuss ion G r o u p 1 : R a p p o r t e u r
o f d e t a i l e d r e p o r t s o n T h e m e
1: Techno log ica l needs a n d
a d a p t a t i o n s t ra teg ies
14 :45 P resen ta t i on and d iscuss ion G r o u p 2 : R a p p o r t e u r
o f d e t a i l e d r e p o r t s o n T h e m e
2 : M a r k e t s , p o l i c y a n d
i n s t i t u t i o n a l issues
15 :30 C o f f e e / T e a Break
15 :45 P resen ta t i on a n d d iscuss ion o f G r o u p 3 : R a p p o r t e u r
d e t a i l e d r e p o r t s o n T h e m e 3 :
F a r m e r p a r t i c i p a t i o n , o u t r e a c h
a n d capac i t y b u i l d i n g
16 :30 S u m m i n g up and st rategies f o r B S h i f e r a w and N H a t i b u
f o l l o w u p and c o l l a b o r a t i o n
1 7 : 0 0 V o t e o f t h a n k s N H a t i b u and S S i l i m
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Annex 2: Terms of reference and issues for
group discussions
Based o n t h e b a c k g r o u n d p resen ta t i ons , t h r e e t h e m a t i c areas f o r g r o u p
d iscuss ion have been i d e n t i f i e d . T h e p a r t i c i p a n t s w i l l b e assigned t o one o f
these t h e m e s . T h e g roups w i l l t h e n m e e t separa te ly t o d iscuss t h e k e y issues
a n d t o d e v e l o p t h e p r i o r i t y i n t e r v e n t i o n s u n d e r each t h e m e . T h e g roups w i l l
n e e d to f o r m a Task Force w i t h a cha i r a n d r a p p o r t e u r as t h e k e y m e m b e r s to
lead t h e d iscuss ion a n d h e l p d e f i n e t h e research a n d d e v e l o p m e n t p r i o r i t i e s f o r
i n t e g r a t e d w a t e r s h e d m a n a g e m e n t i n t h e d r o u g h t - p r o n e eco- reg ions o f Eas te rn
a n d C e n t r a l A f r i c a . T h e c h a i r p e r s o n w i l l l ead a n d f a c i l i t a t e t h e d iscuss ions.
T h e r a p p o r t e u r w i l l d o c u m e n t t h e d e l i b e r a t i o n s a n d p r e s e n t t h e resu l t s o f t h e
d iscuss ion on a p l e n a r y session on t h e last day.
T h e t h r e e p r o p o s e d t h e m e s are :
• Techno log i ca l needs a n d a d a p t a t i o n s t ra teg ies
• M a r k e t s , p o l i c y a n d i n s t i t u t i o n a l issues
• O u t r e a c h a n d capac i t y b u i l d i n g issues.
Terms of reference
I n o r d e r t o ach ieve t h e w o r k s h o p ob jec t i ves , t h e g r o u p d iscuss ions f o r each o f
t h e t h e m e s w i l l n e e d t o a d o p t t h e f o l l o w i n g T O R :
1 . D e l i b e r a t e o n t h e r e g i o n - w i d e issues i n E C A a r o u n d each o f t h e t h e m e s
a n d i d e n t i f y t h e k e y i n t e r v e n t i o n p r i o r i t i e s f o r i n v e s t m e n t i n d e v e l o p m e n t
research a n d capac i t y b u i l d i n g t o harness t h e p o t e n t i a l o f i n t e g r a t e d
m a n a g e m e n t o f w a t e r s h e d s
2 . I d e n t i f y t h e cha l lenges a n d o p p o r t u n i t i e s t h a t ex i s t i n t h e reg ion t o m a k e t h e
w a t e r s h e d a p p r o a c h a n e f f e c t i v e i n s t r u m e n t f o r l i v e l i h o o d p r o t e c t i o n and
sus ta inab le e c o s y s t e m h e a l t h
3 . D iscuss a n d i d e n t i f y t h e goals (h igher l eve l soc ia l ob jec t i ves) a n d p u r p o s e
s t a t e m e n t s ( h o w t h e users w i l l b e e n a b l e d t o i m p l e m e n t t h e i nnova t i ons ) f o r
t h e p r o p o s e d i n t e r v e n t i o n s
4 . B r a i n s t o r m and i d e n t i f y t h e key a t t a inab le ob jec t i ves f o r t h e p r o p o s e d
i n t e r v e n t i o n s
5 . Re f lec t o n t h e ob jec t i ves a n d i d e n t i f y t h e m a j o r de l i ve rab les ( o u t p u t s ) f o r
each o f t h e ob jec t i ves
6 . I d e n t i f y t h e k e y ac t i v i t i es f o r each o f t h e p r o p o s e d o u t p u t s t h a t w i l l m o v e
t h e i n t e r v e n t i o n s t o w a r d s a t t a i n i n g t h e s ta ted ob jec t i ves .
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W i t h t h e s u p p o r t f r o m I C R I S A T - S W M n e t , t h e Task Force w i l l b e
m a n d a t e d t o f u r t h e r d e v e l o p t h i s i n t o a f u l l - f l e d g e d p roposa l by i n c o r p o r a t i n g
t h e c o m m e n t s a n d suggest ions p r o v i d e d o n t h e p r e s e n t a t i o n d u r i n g t h e p l e n a r y
session.
Insights and Questions to Guide Group Discussions
Theme 1: Technological needs and adaptation strategies
• M u l t i - f a c e t e d p r o d u c t i o n a n d resource m a n a g e m e n t cons t ra in ts (eg, d r o u g h t ,
pests and diseases, l o w so i l f e r t i l i t y , e tc ) in t h e sem i -a r i d areas r e q u i r e an
i n t e g r a t e d gene t i c and n a t u r a l resource m a n a g e m e n t ( I G N R M ) app roach .
I n t e g r a t e d w a t e r s h e d m a n a g e m e n t i s a p l a t f o r m f o r i m p l e m e n t a t i o n o f
I G N R M a t a hyd ro l og i ca l landscape leve l t h r o u g h f a r m e r and c o m m u n i t y -
l e d i n t e r v e n t i o n s .
• A t t h e m i n i m u m th i s a p p r o a c h requ i res i m p r o v e d g e r m p l a s m (eg, adaptab le
a n d h i g h y i e l d i n g var ie t ies) a long w i t h techno log ies f o r c o m b a t i n g t h e
b i o t i c (pest and disease m a n a g e m e n t ) and ab io t i c ( l o w f e r t i l i t y , d r o u g h t )
cons t ra in t s .
• W h i c h o f these techno log ies are a l ready avai lable f o r a d a p t a t i o n o r have
a l ready been a d a p t e d w i t h i n t h e E C A region?
• Do these techno log ies address t h e m a j o r p r o d u c t i o n a n d resource m a n a g e m e n t
cons t ra in t s o f s m a l l h o l d e r fa rmers?
• T h e p r i m a r y ra t i ona le f o r f a r m e r s to a d o p t a n e w t e c h n o l o g y i s t h e re la t i ve
gain i n t e r m s o f p r o f i t a b i l i t y o r r isk m a n a g e m e n t o f t h e n e w techno log ies vis-
a-vis t h e ex i s t i ng o p t i o n s . H o w a t t r a c t i v e and p r o f i t a b l e are ex i s t i ng I G N R M
techno log ies f o r sma l l f a r m e r s i n t h e s e m i - a r i d areas o f E C A ?
• Do these techno log ies h e l p m i t i g a t e t h e r isks o f s m a l l h o l d e r r a i n - f e d
a g r i c u l t u r e in s e m i - a r i d areas?
• I f t h e i r p r o f i t a b i l i t y i s l o w o r i f t h e techno log ies are r isky, h o w can research
c o n t r i b u t e t o address these conce rns i n t h e f u t u r e ?
• I f t h e r e are t e c h n o l o g i c a l l i m i t a t i o n s f o r address ing l o w p r o d u c t i v i t y d r o u g h t ,
pes t /d isease and soi l f e r t i l i t y m a n a g e m e n t p r o b l e m s , w h i c h ones need t o be
p r i o r i t i s e d f o r research i n t h e n e x t f i ve years?
• W h y has f a r m e r a d o p t i o n o f i m p r o v e d g e r m p l a s m and N R M techno log ies
been genera l l y l i m i t e d i n t h e reg ion?
• I f s o m e a p p r o p r i a t e ( p ro f i t ab le a n d / o r l o w r isk) t echno log ies are n o t c u r r e n t l y
u t i l i z e d b y f a r m e r s , w h a t k i n d s o f i n t e r v e n t i o n s are n e e d e d t o address t h i s
ine f f i c i ency?
• H o w can f a r m e r i n v e s t m e n t i n w a t e r ha rves t ing and smal l -sca le s u p p l e m e n t a l
i r r i g a t i o n be enhanced?
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• H o w does i m p r o v e d w a t e r m a n a g e m e n t a t t h e w a t e r s h e d leve l a f f ec t
p r o d u c t i o n and l i ve l i hoods i n o t h e r l o w e r - l y i n g areas? C a n w a t e r p r o d u c t i v i t y
be i m p r o v e d a t t h e larger spat ia l scale?
Theme 2: Markets, policy and institutional issues
• M a r k e t access i s c e n t r a l f o r f a r m e r a d o p t i o n o f h igh -va lue c rops and
en te rp r i ses . W a t e r s h e d m a n a g e m e n t also makes i t poss ib le t o i n t e n s i f y
p r o d u c t i o n , r e d u c e r i sk , a n d increase m a r k e t e d su rp lus . T h i s encourages
p r i va te sec to r p a r t i c i p a t i o n a n d e m e r g e n c e o f e n t r e p r e n e u r s i n p r o v i s i o n o f
k e y i n p u t s and m a r k e t i n g o f o u t p u t s . H o w can m a r k e t access f o r s m a l l f a r m e r s
b e e n h a n c e d t o encourage i n v e s t m e n t i n n e w I G N R M techno log ies? H o w
can w a t e r s h e d m a n a g e m e n t f a c i l i t a t e t h i s process o f m a r k e t d e v e l o p m e n t
a n d c o m m e r c i a l i s a t i o n o f p r o d u c t i o n ? H o w can I G N R M b e t a i l o r e d t o
b e respons ive t o chang ing m a r k e t cond i t i ons? W h a t are t h e t r a d e o f f s a n d
c o m p l e m e n t a r i t i e s b e t w e e n m a r k e t d e v e l o p m e n t and c o l l e c t i v e m a n a g e m e n t
o f wa te rsheds? D o e s c o m m u n i t y a c t i o n and i n t e r -pe rsona l t ies and r e c i p r o c i t y
decrease w i t h m a r k e t d e v e l o p m e n t ? I f so, h o w can c o m m u n i t y a c t i o n b e
sus ta ined as o f f - f a r m o p p o r t u n i t i e s expand?
I n t e g r a t e d w a t e r s h e d m a n a g e m e n t p r o v i d e s n o n - m a r k e t e d e n v i r o n m e n t a l
serv ices t h a t increase sus ta inab i l i t y and i m p r o v e l i v e l i h o o d p r o t e c t i o n f o r t h e
poor . T h e s e socia l bene f i t s are n o t f u l l y c a p t u r e d by i n d i v i d u a l f a r m e r s t h a t
inves t i n w a t e r s h e d m a n a g e m e n t . As a resu l t , i n d i v i d u a l l y r a t i ona l f a r m e r s
m a y inves t less in soc ia l ly bene f i c ia l w a t e r s h e d m a n a g e m e n t - w h i c h j u s t i f i e s
s o m e f o r m o f g o v e r n m e n t s u p p o r t / s u b s i d i e s f o r w a t e r s h e d p r o g r a m s . H o w
can g o v e r n m e n t s p r o v i d e t h e basic i n f r a s t r u c t u r e (eg, b u i l d i n g te r races, c h e c k
d a m s , c o m m u n i t y o rgan iza t ion ) f o r i n t e g r a t e d m a n a g e m e n t o f wa te rsheds?
W h a t i s t h e o p t i m a l a n d p o l i t i c a l l y accep tab le leve l o f f i n a n c i a l and m a t e r i a l
s u p p o r t t o m o t i v a t e c o m m u n i t y - b a s e d w a t e r s h e d d e v e l o p m e n t ? U n d e r w h a t
c o n d i t i o n s can c o m m u n i t i e s a n d f a r m e r s es tab l i sh these basic i n f r a s t r u c t u r e s
o n t h e i r o w n i n i t i a t i v e w i t h o u t g o v e r n m e n t o r e x t e r n a l suppo r t / subs id i es?
• H o w can t h e bene f i t s a n d costs o f i n v e s t m e n t s i n w a t e r s h e d m a n a g e m e n t b e
e q u i t a b l y d i s t r i b u t e d across t h e c o m m u n i t y ? H o w can l i v e l i h o o d o p p o r t u n i -
t ies ( n e w w a t e r s h e d - l i n k e d en te rp r i ses) b e c rea ted f o r w o m e n , t h e landless
a n d p o o r e s t househo lds i n wa te rsheds?
• H o w can w a t e r s h e d m a n a g e m e n t p r i m a r i l y b r i n g e c o n o m i c bene f i t s o n p r i v a t e
l a n d s o t h a t f a r m e r s w i l l d e v e l o p t h e i n t e r e s t t o p a r t i c i p a t e i n c o l l e c t i v e ac t ion?
W h i c h t ypes o f k n o w l e d g e - b a s e d e n t r y p o i n t ac t i v i t i es p r o v i d e i m m e d i a t e
p r i v a t e bene f i t s (eg, m i c r o - n u t r i e n t s a n d w a t e r - h a r v e s t i n g i n I nd ia )?
• W h a t k i n d s o f f a r m e r o rgan iza t ions are m o r e e f f e c t i v e i n r e d u c i n g t ransac t i on
costs f o r co l l ec t i ve ac t ion? W h a t i s t h e best s t ra tegy to organize f a r m e r s and
b u i l d t h e capac i t y f o r governance o f C P R s i n wa te rsheds?
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• W h a t are t h e enab l ing legal and regu la to r y f r a m e w o r k s n e e d e d to e m p o w e r
c o m m u n i t i e s and enhance co l l ec t i ve resource m a n a g e m e n t ?
• W h a t i s t h e bes t s t ra tegy t o c o u n t e r d e p l e t i o n o f g r o u n d w a t e r a n d h o w can
t radab le w a t e r m a r k e t s and l i cens ing sys tems be es tab l i shed t o enhance w a t e r
p r o d u c t i v i t y as scarc i t y increases?
• W h a t k i n d o f p o l i c y i ncen t i ves and i n s t i t u t i o n a l a r r angemen ts are n e e d e d
t o p r o m o t e f a r m e r i n v e s t m e n t i n w a t e r sav ing a n d p r o d u c t i v i t y e n h a n c i n g
I G N R M op t ions?
Theme 3: Farmer participation, outreach and capacity building
• G i v e n t h a t na tu ra l resource m a n a g e m e n t has o f t e n been c o n s i d e r e d in
i so la t i on f r o m c rop - l i ves tock p r o d u c t i o n , h o w can t h e c o n c e p t o f I G N R M
b e c o m e t h e p r i n c i p a l s t ra tegy f o r ag r i cu l t u ra l research and d e v e l o p m e n t i n
E C A ?
• G i v e n t h a t N R M techno log ies are sens i t ive t o changes i n b iophys i ca l c o n d i t i o n s ,
h o w can t h e is lands o f success be r e p l i c a t e d i n w i d e r eco-regions?
• W h a t are t h e k e y weaknesses i n t e c h n o l o g y de l i ve r y and k n o w l e d g e
m a n a g e m e n t sys tems (eg, lack o f c r e d i t , w e a k e x t e n s i o n systems) and h o w
can p o l i c y and i n s t i t u t i o n a l r e f o r m s assist i n w i d e r d i s s e m i n a t i o n o f I G N R M
innova t ions?
• W h a t are t h e m o s t u rgen t i n v e s t m e n t needs f o r b u i l d i n g h u m a n a n d
organ iza t iona l capac i t y and c o m p e t e n c e t o harness t h e p o t e n t i a l o f i n t e g r a t e d
w a t e r s h e d managemen t? W h o are t h e s t ra teg ic pa r tne rs i n s t r e n g t h e n i n g such
capac i ty?
• W h a t are t h e o p t i m a l ro les f o r g o v e r n m e n t s , c i v i l society, I A R C s , S R O s ,
d e v e l o p m e n t pa r tne rs , f a r m e r s a n d c o m m u n i t y organ izat ions i n t e c h n o l o g y
exchange a n d i n i m p l e m e n t a t i o n o f i n t e g r a t e d w a t e r s h e d m a n a g e m e n t
op t ions?
• W h a t are t h e o p t i o n s f o r s o u t h - s o u t h c o l l a b o r a t i o n w i t h i n t h e reg ion ,
espec ia l ly i n t e r m s o f t e c h n o l o g y exchange a m o n g coun t r i es i n t h e region?
I C R I S A T and S W M n e t can serve as a n e u t r a l b r i dge and b r o k e r i n f a c i l i t a t i n g
reg iona l t e c h n o l o g y exchange and shar ing o f k n o w l e d g e and exper iences
• H o w can c o m m u n i t y o rgan iza t ions t r a n s f o r m themse lves i n t o v iab le and self-
r e l i an t o rgan iza t ions f o r b e t t e r governance and sus ta inab i l i t y o f loca l p u b l i c
goods a n d r e s o u r c e - i m p r o v i n g w a t e r s h e d i nves tmen ts?
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